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CHAPTER I 



INTRODUCTION ' 

Computer-assisted instruction will surely come 
into general use in the schools, probably within t)ie 
next decade, and possibly before either the schools 
or manufacturers of ^ CAI systems can ensure its wise 
. use.l - , ^ ^ 

This statement raises two important questions concerning 

the. field of Computer Assisted Instruction (CAI) : 

Can it .become /universal in its application to teaching, 

« 

■and how effective will it be? Some authorities feel 

a 

that computers in general have been overemphasized and 
that CAI is just a temporary fad which will not have a 
major effect upon education. Beqause of this opinion 
the computer industry has developed a ^rautious attitude 
about producing CAI hardware. ^ There 'is no doubt that 
an examination of many existing systems will confirm that 
they are much less sophisticated than cer|ain proponents 
of CAI would admit. And yet, "Truly rich and sophistica- 
ted environments. . .are practical and possible with a 



^Bruce L. Hicks and S. Hunka, The Teacher and 
the Computer (Philadelphia: W. B. Saunders Co. ,1972), 
p. 21. . 

^Alleh L. Hammond, "Computer-Assisted Instruction: 
Many Efforts, Mixed Results , " Science 176 (June 1972):1006, 
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.computer." To evaluate the potential of CAI an exami- 
nation will be made of its development and of some appli--- 
cations which have been recently created. 

What is known today as Computer Assisted - 
Instruction (CAI) is an advancement of rather simple 
progranw.ed instruction courses first developed in the 
1960"'s. The concept of using automatic learning tools 
extends back as far as the 1920 and by 1936 nearly 
700 teaching machines had been patented in the United 
States. 2 Initially, the techniques used were not very 
sophisticated and the subject material offered covered 
only those areas where rote memory or repetition would 
be the alternative "instructive" methodology. Eventually 
the developers of this instructional technique began to 
use the computer and its programming capability to assist 
not only in'^the process of rfta,terial^presentation and feed- 

' back, but more importantly in the e;q)ansion of the ^ 
learning potential offered the student;. 

■'•Stuart Milner and A. M. Wildberger, "How Should 
Computers Re Used in Learning?," Journal of Computer-Based 
Instruction (August' 1974) :10. 

2Go3-don Pask, An Approach to Cybernetics (New York: 
Harper and Bros., 1961), p. 88. 



During the last ten years, many American univer-. 
sities have sponsored the development of CM programs in 
attempting to discover more of the potential benefits 
this technique might offer. Th^ results could alter some 
of the most traditional belief s about educational 
methodology."^ As a result of these efforts, some 
institutions today offer standard courses which become 
individually unique as a person interactis with them. 
The intellectual challenge offered is far greater than 
was imagined even by proponents of automated instruction 
only a decade ag6. 

Rapid technological advancement in two pertinent 
fields have contributed to the increased use of CAI. The 
first is the extension of computer power itself, in terms 
of size, speed and cost. Vastly increased memory Capaci- 
ties hav6 enabled 'more complex program development. The 
simultaneous advances in circuitry have reduced greatly 
the processing times for these"^ larger programs n Reduced 
cost per operation for this hardware has enabled the 
undertaking of CAI program development which previously 
would have been too Costly to consider. ^ 

■^Roger E. Levien, The Emerging'' Technology (New York: 
McGraw-Hill, 1972), p. 127. 

^Hicks and Hunka, The Teacher and the Computer , 
;p._20. . , 

. .3- • 



The second field, equally as' important, is that 
of the remote terminal and the associated telecommunication 
hardware and sof-tware technology. Development in this 
area has been essential to the successful growth of CAI . 
It has enabled a central computer to serve many" students 
at remote sites simultaneously. , 

These combined technical developments have 

motivated American educators to begin to develop a wider' 

variety of CAI applications. Assisted primarily by the 

endowment of federal funds, the university has been the 

2 

center of research in CAI. 

Among the subject areas for which CAI applications 
have been developed are those associated with the field of 
business administration and management. The earliest 
courses in this field to use computer assistance -were 
business statistics and economics. Program logic was 
lilnited to linear or branching techniques based upon 
specific factual response to questions or problems. In 
this sense, CAI applications in business subjects kept 
pace with the state of the art. 

As time passed, the business field became. the 
subject of a new level of computer instruction, so-called 
"event processing." In this technique, computer symbols 

^Ibid. ' . • 

^Levien, The Emerging Technology, p. 165. 



-are used t6 represent real-world phenomena and students 
then interact with and respond to these phenomena to 
test out various patterns of action. This process is 
known as computer gaming."^ The use of a simulated 
environment enables students to develop personal <istrate~ 
gies and to test out their business and managerial deci- 
sion-making sense. 

This gaming process is an excellent example of a 
cybernetic system of communication ^ feedback and control* 
In his classic work Cybernetics y Norbert Wiener addresses 

this aspect of man-machine^ interface and postulates that 

2 

man-made machines can learn. This theory introduces one 
of the most ^scinating aspects of CAI development: that 
.of acjlaptive computer program response. In this kind of 
program the responses are not ddfined in advance but 
rather are developed in accordance with the individual 
response patterns of the student. 

Research Question and Subsidiary Questions 

The curriculum for university business schools has 
been greatly expanded in recent years. This expansion 
has resulted from the increasing complexity of a manager's 



•'"Xbid., p. 25. 

^Norb^t Wiener, Cybernetics , revised ed. 
(Cambridge, Mass.: M.I. T. Press, 1962), p. 10. 
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role in today's business firm or government agency. It is 
essential for students of management and business to have 
a sound business education which provides them with a 
working knov/l(^dge of several fields including human 
behavior, organizational theory, finance, personnel and 
electronic data processing (EDP) . This is especially . 
true of graduate business students preparing for some 
specified professional career field, 

^ Managers who have not had. the benefit of a prior" 
formal education could also benefit from a career develop- 
ment plan which would include formal courses in the above * 
subject areas. Such career plans would enable the 
businessman and manager to add conceptual knowledge to 
their work experience and also to take some selected 
refresher courses ev^n if they have had seme prior 
education^ 

o 

It appears that CAI might be a useful technique 
in the development of courses for business curricula in 
universities and for career development in business and 
government; A ^umber of business schools currently use 
CAI in their curriculum: e.g., University of California 
at Ervine, Stanford, Illinois , Massachusetts Institute 
of Technology, Star.e University of New York, Harvard and 
Texas. Most of the courses currently being offered through 



' CAI are those where precise subject-matter definition 
'is possible such as business mathematics, statistics, 
•economic formula application and computer science. ' 
Relatively few CAI systems involve the more abstr^ict 
business cu^rriculum courses of behavioral theory, organi- 
zational concepts and decision-making analysis* 

There has been mo-re extensive research and ^ 
progress, howevery^f or CAI development in other non- 
business-related/^f i^lds involving more abstract subjects. 
These include medical diagnostic courses using the 
dialogue method in CAI, heuristic games like chess aind 
bridge, and fine arts such as music and poetry. These 
l^st applications are not a pairt of CAI technology as 
such, but do involve computer program definition and - 
interactive dialogue between human and computer. 

Because of such recent devel/opments it seems 
that there is great potential for the use of CAI techniques 
in. business and management,, co^i^ses . This leads to the 
basic research question of this thesis: / 

To .what extent will Computer Assisted Instruction . 
(CAI) ^be used in teaching business ^hd managerial , 
clourses at this university and professional level during 
he next five to ten year's? 
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In attempting to address this primary question, 
several subsidiary questions will be raised: 

t ■ 

1. What have been the major trends in the 
development of CAI, both- in concept and techniq^ue? 

'2. What are the major areas to vhich, GAI ^ 
^has thus far been applied;* \ 

* 3. What psychological factors are involved 
in the preparation of-^,CAI coifrses , *^and in their^ us^ge by 
students? 

► > 4. What are some limitation's ^encountered in 
developing and offering CAI programs in general? 

. ^ 5. What are trends in computer hardware and 

■i . •»■ 

terminal design, and what effect will these factors have 
•on CAI- usage- in the future? . - ' 

6. To what extent has CAI been effectively 
used in business and managerial study to date? 

Purpose and Scope of the Study 
The objective of . this thesis is to explcjre the 
feasibility of developing^ and using CAI techniques for 
business and management sub jects in the near future. 
Conclusions and answers to the research questions have 
been based upon examination of the literature on recent 
developments in CAI^ and on the opinions expressed by 
authorities in the field about its potential. 



In perfoi-ming this study, an examinaiion has 

ft II 

been made of the* history of CAI development and of the 
pertinent terminology unique tp this field. Significant 
terms ctro defined in the Appendix to the thesis. Psycho- 
logical aspects of CAI program design have been^examined 
since an understanding of these principles i^ essential 
to successful design of CAI business course^. Considera- 
tions in selecting computer hardware an^ remote terminals 
were examined sifice they affect the cost and availability 
of CAI courses for both students and practicioners of 
business. Technical details of hardware and terminals, 
were addressed only to the e'xtent that they pertain to CAI 
course d'esign or presentation. 

The subjects under .consideration include those 
which might be contained in the curricul{im of a university 
business schoo'l, such as: accounting, economics, marketing; 
computer science , perso.nnel administration , human 
behavioral theory, statistics, commercial - law, international 
finance, orgai\izg.tional theory and managerial decision- 
making. ' Courses included are those designed for university 
students preparing themselves for a career, as. well as for 
practicing businessmen and managers. 

Methodology . 
One part of the research proces^ involved a 
review of pertinent literature ^in the field ^f Computer 
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Assisted Instruction, This included books, recept 
periodical articles and selected reports and papers ' - 
available through the Educational Resources Information 
Center (ERIC) in Washington. Most of the other materials 
were found in the George Washington Library or in the 
personal collection of A. M. /Wildberger , for whose 
assi3tance I am grateful. / Wildberger is a Navy Cbmiiiander , 
currently Head of System Development at a local naval EDP 
activity, and has done considerable research in the field 
of CAI. Another part of study included a brief questionnaire 
submit|^ed by mail to fifty large university business schools 
to determine the extent to which CAI is cJurrently being used. 
Conclusions have been based upon both the literature and 
opinions expressed, in^'the interviews . 

Organisation 

Chapiter I provides background about the' field 
of C^I and introduces pertinent terminology. The 
significance of the research question is addressed, as is * 
tfie scope of the research that has been performed. The key 
point is that there is an increasing need for busings 
and managerial education and CAI appears to have great 
potential as a technique to help satisfy this, need, 

CAI and concepts of individualizied instruction 
are examined in Chapter II. CAI has prpven quite' success- 
ful in several curricula ai? exemplified by the PLATO IV 
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System. Recent advances in computer learning can be 
attributed mainly to developments in CAI programming 
languages and in ?:omote terminal technology. Of* the 
several types of applicationsV f or CAI programs, the ^ 
most significant. learning progress is made by students 
who have a greater amount of control over the computer. 

Chapter III provides a discussion of the psycho- 
lo^gical aspects of CAI. Emphases is given to the 
importance of considering human factors when designing 
systems for computer-aided learning. The limitations of 
CAI programs are ^xamined and it appears that educational 
philosophy rather; than technical capability is the 
significant limitation. 

Recent advances in computer terminals and 
tislecomm.unications are described in Chapter IV. A 
significant development in recent yfeaifs is the rivaling 
philosophies of centralized versus decentralized 
processing. Thes^ two environments have been made possibl 
by the advent of minicomputers and the increased storage 
and processing capabilities of powerful large-scale 
•computers. Both appear to have a key role in educational 
computing. . ^ 

In Chapter V an examinatj^on has been made of 
applications specifically related to the business and 
management field. Simulation .and gaming techniques are 
discussed. Several business schools currently use soine 
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CAI courses but more traditional methods still prevail. 

r 

Chapter VI summarizes the research findings 
■ ' -i 
and presents conclusions* . ^ 

^ " \ — • ' \ ' ^' 

Statement of Hypptheses - ^ - * 

As the analysis proceeds in attempting to answer 
the research question, it is anticipated that several 
conclusions will emerge^ Research into natural language 
theory will enhance the development of mo;re flexible and 
useable CAI languages, which will help reduce psychological 
barriers to CAI usage by business students and practi- 
cioners. In addition, increased exposure to CAI should 
overcome relufctarice on the part of curriculum planners 
and teachers . As a result m9re conceptual and heuristic 
courses will be developed in the business and management 
field. " 

It is expected that advances in remote terminal 
technology will continue and that rather spphisticateci 
cathode ray tubes (CRT's) and multi-media devices will be 
available at a reasonable price. This terminal availability 
combined with reduced cost per operation of central process 
sing units will allow more business students and practi- 
cioners to use CAI applications once they are developed. 
Minicomputers will ^ be readily available at the local level 
so that business institutions or government agencies can 
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"provide processing support for CAI courses developed 

centrally'* or commercially. Advances in telecoitununica- 

tion netwprks should encourage commercilal development 

■ ■ ^ ■ _ I . 

of CAI courses which would be available! to businesses and 

agencies through terminal tie-in at onl^ a time-sharing 
cost. 

The research for the thesis has been performed ^ 
with these hypotheses in mind in order to evaluate 
their validity. 
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CHAPTER II . 

COMPUTER ASSISTED INSTRUCTI01>I APPLICATIONS 
The -purpose of this chapter is to give an 
overyiev/ of the developing use of Computer Assisted 
Instruction (CAI) , of t^he different levels of CAI 
instruction modes, and of the co5t factors involved in 
the Aevelapment of a CAI system. This discussion of 
computer-aided learning ind the theory Jof individual 
instruction introduces a variety of specialized terms 
v;hich are used later in the study. (See comprehensive 
glossary contained ^in Appendix A.) 

Factors Concerning Computer-Aided Learning 

"A recurring theme in American educational 
thought has been the individualism of instruction."! 
Particularly in recent years the developers of school 
curricula have attempted to enable each student to 
progress at his own unique pace. The trend toward 

^ ■'-F. Baker, "Computer-Based Instructional Management 
Systems: A First Look/' Review of Educational Research 41, 
no, 1 (1971) iGl. 



individualized (Surricula raises this fundamental question: 
"To v/hat extent does society v/ant to con\rait itself to 
accentuatinc[ differences in cognitive style by individu- 
alizing techniques of teaching that cater to these , 
differences?""^ The advent 'u£ computers and their adapta- 
tion to instructional uses makes this question very 
tiraely. Based upon a reviev/ ot recent literature, it 
appears many American educators believe that individualized 
instruction is essential and that CAI can become a key 
. tool in the instructional process. 

There are several reasons why CAI is received with 
so much enthusiasm: CAI is a very absorbing process and 
it results in total student involvement; a person can 
progress at his own pace in accordance with his desire and 
ability; feedback to response is streissed, for both the 

teaching and learning process; and finally, it is easy to 

2 

write and edit lessons from student terminals. In 
addition to generating such response, CAI has contributed 
two things to educational development. First, CAI has 
forced teachers and course designers to specify the ^ 
conditions of learning very precisely. Second, CAI 

Ipatrick suppes, "The Uses of the Computer in 
Education," Scientific American 215, no. 3' (1966) :220. 

2d. Alpert and Donald L. Bitzer, "Advances in 
Computer-Based Education," Science 167 (March 1970);1585. 



causes tho identification of many problems suitable for 

research. Because of this latter contribution it is 

possible that CAI may lead us to the solution of 

problems which have persisted for years. 

In spite of the claims by the proponents of CAIv 

there is at present only limited success and future 

developments are uncertain. Yet the usage of computers 

for instructional purposes is increasing each year and 

it appears that CAI v/ill in the future become a more 

important factor in American education. Expenditures 

for instructional computer usage have increased more 

rapidly than those for administrative and research 

purposes. By 1967, thirty per cent of the $,228 million 

expended for unir^ersity computers went toward instructional 

computer usage. (Figure 1) Only two years^* earlier the 

corresponding expenditures qtluounted to only twenty per 

2 

cent of total usage. In 1969, there were fifty-one 

centers producing their own CAI software; by 1973 the 

3 ' . 

number had risen to 176. centers. Also by 1973 over 

^L. StoliiroW/ "Some Factors in the Design of 
Systems^for Computer Assisted Instruction," in qpmputer 
Assisted Instruction^' / eds, Atkinson and Wilson 
(New York: Academic Press, 1969), p, 91. 

2 

. Levien, The Emerging Technology , p.. 152. 

^Guy Chevalier and Bernard Gateau, Report^ on the 
Instructional Use of. the Computer , 3 vols. (Bethesda, Md.: 
ERIC Document Reproduction Service, ED 092 086, 1974), 
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FIGURE 1 



COMPUTER USES IN HIGHER EDUCATION 




Other ($5,800,000) 
2% 

SOURCE: Roger E. L^vien, The Emerging Technology . 



New York: McGraw-Hill, 1^12), p. 152.- 
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eighteen hundred CM programs were available from 
developing institutions.^ 

The emergence of computer-aided instructional 
techniques has introduced a series of specialized terms. 
Computer Tt'ssisted Instruction (CAI) is a process that 
includes any .activities related to using computers in an 
instructional manner. C omputer Managed Instruction (CMI) 
is^ a process which pertains more to administrative 
functions and includes such factors as test preparatiorty • 
student response patterning r achievement, level monitor ifjg 
and curriculum planning. CAI is often used in conjunction 
with CMI. The term Programmed Instruction (PI) refers to- 
any type of automated learning method. CAI isx)ne subset 
'of PI. All of these terms are to be contrasted with 
l^raditional Classroom Instruction (TI) , in which computers 
do nots play a role. CAI programs can be described as linear 
or branching . Linear programs are those in which the path 
of the program logic is fixed, regardless of the response. 
In a branching program, the logic allows for alternative 
or looping paths depending upon a person's response. Most 
CAI programs use at least some form of branching technique. 

^Ibid., p. 41. 



Compuber Assisted Instruction Use in 
Conjunction with Classroom Instruction 
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The American educational sysbem has been in a 
state of development for nearly two hundred years. 
Particularly during the twentieth century the public 
school system has expandfed greatly ^nd American 
universities have increased their enrollment tremendously. 
Yet it has been only during the last fifteen years that 
computer-assisted instructional technology has been used 
in thW Araerican classroom, and even today only a small 
percentage of classrooms have access to CAI courses. 
Because of this fact, most teachers are relatively 
unfamiliar with computer technology . used in the classroom 
and may have some misconceptions and even apprehensions 
about CAI. Such misconceptions arise from distorted 
attitudes about a computer itself. It is not correct to 
imply that a computer is like a model of a teacher's brain 
and that CAI can therefore replace the teacher. The 
computer is an instructional resource that cah model one 
or more aspects of an educational process."^ Another 
unusual analogy has been drav/n between the computer and 
a university: "A university is primarily a system for 
storing, retrieving, processing, disseminating and 



^Ibid., p. 67. [ 
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creating information..; and computers do exactly the 

same thing, evcn*^ creating information...""^ This creation 

of information comes through research in higher- 

^institutions of learning,, and such research potential is 

present in computer-based mathematical algorithms which 

2 

simulate real events. 

One major diffrrqnce between the Traditional 
Instruction (TI) environn\,ent and the CAl' classroom is in 
the area of curriculum development. Traditionally, the 
professional teacher would prepare a unit 6i instruction 
from an outline and, if he is skillful , would adapt his 
teaching strategy during class time. In contrast, a ^ 
team of both professionals and non-professionals 
participate in CM design. The design team can build 
into the course the flexibility desired for incjividualized 
progression. Such adaptiveness can be built into the 
program in advance. 

One hypothesis about the culmination of computer 

usage in education has been proposed as follows: 

The most important impact on education of. computer 
technology. . .will probably be by supplying a tool for 
finding out what we are doing, for turning anecdotal 
impressionistic .ansv;ers into scientifically testable 
ones, and so turning what has been almost purely an art 



Ralph W. Gerard, ed.. Computers and Education 
(New York: McGraw-Hill, 1967), p. 15. ' 

^Ibid. 

"^Hicks and Hunka, The Teacher and the Computer , 

p. 33. 

r » 
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into a respectatjle science - and v/ithout eliminating 
the artistic aspects either. Research in education, 
advances in educational understanding, education as 
a behavioral science will, I think, be the most 
important^* outcome 

The significant point^bf this^ hypothesis is that it 

suggests that computer-aided learning is more than just 

a technique -to improve teaching methods; it has the' 

potential of reshaping tl^e fundamental definition of 

(^ducation. ^ , ''-j 

i ^ ■ . ' 

Characteristics oE CAI Applications 

CAI programs have been designed to fulfill a 

' ' > 

variety of requirements. They are also written ^at 
different levels of complexity. One way to describe CAI 
prograns is to define th^m as linear or branching, 
depending on their . logic capability . There""^e several 
other ways to categorize CAI applications. One frequently 
used taxonomy distinguishes three types of CAI systems: 
drill and^ practice, tutorial and dialogue. A drill and 
practice system supplements the regular curriculum. It 
offers the, student an orderly way to master various fact 
or algorithms which educators feel must be practiced to 
be learned well. Word recogniti<^n, spelling and basic 
mathematic functions' are examples df material appropriate 



for drill and practice programs. 



computer assumes the main rple in the teaching process 



a tutorial system the 



Gerard, Computers and -Education , p. 14 # 
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Frequently' extensive branching techniques are us.ed^so that 

a student can complete the course work at his own pace/ ^ 

Technical training courses have used tutorial CAI systejTis 



with success. A dialogue sys£em is more advanced than / * 
either drill or tutorial in that the response pattern of 

0 

the program is controlled by the student. In such. a system 
it appears that the student and computer are engagcSd in; 
a question and ansv/er session. (Figure 20 One maj^or^/" 
problem in designing a dialogue^or Socratic system is ^ - 
for the "computer to recogniza precisely what questions or 
respqnses have been entered^ I 

Another way to classify CAl systems is' by the- 
type of requirement or, need they^ satisfy . First, th^re 
are systems designed for problem solving in which the 
student attempts to solve a specific set of computationarl 
problems using a procedural language^ like FORTRAN. This 
implies either that FORTRAN routines must be defined in 
advance and stored, or that .they are to be developed by 
the student as specific problems arise. A second need 
IS for t^he familiarization v/ith and mastery of various 
facts 02;; patterns. Drill and practice systems are designed 
to help iii student afchieve such mastery. A third type of 
CAI system can be called inquiry or data retrieval as" 

\ ■ . 



■^Suppes, "The Uses of the Computer in Education," 
pp. 215-19. , ~ . , 



23 



FIGURE 

iMiYSic.M v\.ss\?(^r(^-]iB^ry 
Fine. Whal in pariiciil.ir w ouki yow like 
to k now? Ceo P.U T t K ; 
. nirsr txam? 
It is common piiiclice in tjK* niCLlioal 
profession lo hcgin an c\:innnalion hy 
checking the patient's iicncriil ajipcar- 
ancc. ^ 

Cl NFRAI. APn AHANCIt? 

Acutely prostrated, lying in hcil i>n his 
right side. Loi^ks acnioly ill . sweat >'. ap- 
■prehcnsivc, but alert, PaioxNsnial eoiit^h. 
bringing up a little rusts stre.tkeJ 
sputum. Breathing with dillicully, 

r.l S l I XAM? 

Check all of the vital siiins tlrsil 

I I Ml»l RAT'.'KE? 

103. 

Hf OOD PRFSSL KL? 
150 84. 
IMJl SI ? 

* 100 a minute. OccasioiMl extra sysiole. 

Ki SI'IHA I ORY UATh? 

20 a minute and shallow. 
\Sevtral requests dful responses- have 
been deleted /nun the diiiio^ue at this' 
point for the sake of hrevity, int itfJinij 
interchanfici ahnut s ahdrtninaL ' he^t^. 
and eye-iutr-now-throat exarrnntions.] 
COUfill? 

Yes. developed yesterday. 

BACKACIIF.? 

No. 

III ART rX'AM? 

Not enlarged to peronVsioii tnu low- 
grade systolic nuVnuir ri^l apex..Oiher- 
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ably cyanotic bnj difilcult lo ilctemilnc 
hccnuse of patient'^ skin color. 

nilCTAI. FXAM? 

You're not being careful! Tho patient 
is loo acutely ill for a rectid exaniinn- 
tion. 

LAHOUATOUV RfrORTS? 

pinc^ Which lab tests would you like 
to have done? 

HliC? 

A red count will be done. Results will 
be sent to you ns soon as possible, 
war? 

The WBC w^M be (rtken. 

[Pe^ietetl: re(ft)est\' for hihoratory, icxts 
sneh as urine, K-roy^\ utul blood cuU 
turr. atid the results' i*/ these tests, prt/in- 
hcd hy the eoniputer.l 

\(»SI WD rUUOAC SMi;\R \ND CIjI,- 

ri'Ki.? 

lhe\ IM>e orilered now. When yiiu'vc 
rajuested all the lab reports you want, 
Ic: nie kiu)w fhat ; ou're ready to pro- 
,eeed. 

i'fioc i:rn. 

You may want repeats on some of the 
lab work. Would \oii-Iike ui .ileri the 
night nur>>e to set up tlie lab tests >ou*ll 
ss;inl to see Vonu)rro\v/ 



wise normaL 

AunoMiNAi. i:xAM? 
Diflfusely tender, sorae splinting noticed 
in lower riglit quadrant and occasionally 
radiating to riglit ibnk area. 

Tnn ciRipi'h. 
There's insufficient information for any 
conclusive diagnosis at this time. YouVe 
not being careful! 

MUSCULO-SKELKTAI. SVSTLM? 

Esseniiidly negative, except for general- 
ized weakness and aching. 

EXtHRMITII.S? 

Normal, except nail beds are question- 



( iiHHi. I hat uil! speed ihinus up. rfow- 
escr. ihete'.s notiiing turther that ciin be 
done tiMiiuht ?o help [he p^iienl. KelN 
call ii tjuits lor now. I*erh;if>s Viuril be 
in I'etier position to iliatinose the case 
toiiuirrow alter the tirsi lab reports 
come in and.svui ha^o reexasnined ihe 
patient. Ma\'e .i uooil ni'.iht's sleep and 
\\ her. uuj'i c h:iek on ilui >■ tell, ine to 
**proeee4.** 

pko< I I. 0 

li\ nuTiiing anil \t»u*rc inaki'^- >oiir 
rounds. You'\'l' come ii> iv.ir patient atij 
nie ;^|)\en the tiiiiht nurse's report: ' I'etn* 
peramre ' temained \u\ih but p.tlient 
spetit a reasou.i'tly conilori.iMe t'iiihl . 
Coiiyl) djiiunisheil but persist'. r)..ea* 
sional traces ol blood in sputum. P.iiient 
still dyspncic andNtill has pain iti jIhIo- 
men. Tht; seeo.ul series of hib icsls was 
iniii.Ucd^ 



Soww of ihe iiist sc'ics of lab 
lepoi!" Ma\e just eoaoe m: untie exam. 
in>'illiceni thiid for anahviv: KH( . 5 
million; W IK . I.^.SOO: dilieieniial. shift 
to leli. When the tither r^'jn its' .ire in 
you'll be nolilied. Before proceeiling 
with ihe tee\;nninatiim it miviht be in- 
sirueii\e to pause ami cotisidev the diag-^ 
nustie implic.uiotis of the inlornialion ' 
at haml. Perliap>, >ou think it too early 
lo j^niNC at .my iletinilive concIu^io^. 
On the other h.tnd, you m.iv be pre- 
pareij jo make the diagnosis now. Arq 
you? 

NO. . 

"Fine. Nevertheless, we've got a fair 
amount, of information — at least 
enough to raise some, perhaps several,* 
diagnostic possibilities. Have you any 
in m»nd? ! 

Yts. 
Name one. 

PULMONARY JNI-ARCTION. 

Fine. Pleural pain, dyspnea, fever and 
the physical exam signs and symptoms 
are certainly consistent with pulmonary 
infarction.'- Do you think that shaking 
chills and the presence of rusty sputum 
further support this diagnosis? 

NO. 

Right. Though the white count, is con- 
sistent, isn't it? 

NO. 

Wrong, The while count is consistent. 
This should further support your diag- 
nosis. We've considered one possibility. 
Do you have another diagnosis in mind? 

NO. 

. In that jcase I'd like to talk about viral 
. "pncu<nonia.The tachycardia, high WBC, 
elevated res|iiratory rnte, shaking chills, 
bloody sputum, and severe pleural pain 
all lend weight to that diagnosis — righf? 
, vrs. 

You're way off base. TKere's not an iota 
of truth to any part of what I just said; 
in fact, the opposite of what 1 said is 
true. \ ouM better review some e!e- 
metUar\ meilicine, doctor. 
[Deleted: the results of some laboraiory 
refun ts iciptested the prcvUms day\\ * 



SOURCE: John A. Swets and W. Feur?:\g, "Computer-Aided Instruc- 
tion," Science 150' (October 1965) :574. 
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exemplified by library collections available from a 
terminal or the New York Times Index system. This type 
of CAI usage provides the student with research capability 
to supplement other textbook or lecture materials. Finally, 
the computer may be used for simulation and gaming 
techniques in which some real-world t^henomenon or process 
is 3;epresented symbolically in the computer, usually by 
a series of mathematical algorithms. The intent in thi'ls 
type of CAI system is to provide an opportunity for the 

student to test out theories of problem solving in a 

^ 1 

simulated environment. - . . 

In yet another taxonomy of the types of CAI 

systems, a close correlation has been measured between the 

increasing student control/ of the program and the capability 

of the computer that is being- used. (Figure 3) The 

significance o£ this correlation is jtwofold: firstV that 

CAI systems will be enriched if they are designed to jjse 

the computer's power as ^a word and event processor, rather 

than merely as a calculator and brancher; and second, that 

the CAI technique itself becomes much more powerful as the 

student participates in specifying the content and 

2 

direct^fcdn of the prpgrairts. This emphasis on student 
invo lavement in the design and presentation of' CAI systems 

"'"Stolurow, "Some Fac1:ors in the Design of Systems 
for Computer Assisted Instruction," p. 81. 

^Milner and Wildberger, "How Should Computers 'be 
Usedf ia. Learning? ," p. 8. 
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FIGURE 3 

CONTINUUM OF INSTRUCTIONAL" (JSES OF COMPUTERS 



"Information / 
Structure j 
Oriented" / 
or / 
Student 
Controlled 
Learning 



STUDENT DESIGNED AUTOP^IATION 

STUDENT DEVELOPED SIMULATIONS 
I OF REAL SYSTEI^.S OR PRQCESSES 




"Frame 
Oriented" 
or 

Computer 
Monitored 
struction 



OPEN7ENDED PROBLEM SOLVING 
(Student Solution of 
Student-Posed Problems) 

STUDENT OPERATED AUTOMATA 

STUDENT DEVELOPED TUTORIALS 

EXPLORATION OF SIMULATED 
SYSTEMS OR EWT'IRONMENTS 
(Computer Simulated Fxoeriments) 

JNTERACTIVE INFORMATION RETRIEVAL 

COMPUTERIZED INDIVIDUALLY 
PRESCRIBED - INSTRUCTION 

CALCULATION 
(Electronic Sliderule) 

TUTORIAL 
Computerized Programmed 
Instruction) 

TESTING AND RECORD FILING 

DRILL AND PRACTICE 




A 



Increasing 
Student ' 
Control 



SOURCE: Stuart Milner and A.' M. Wildberger, "How 
Should Computers Be Used in Learning? r" 
Journal of Computer-Based Instruction 
(August 1974) :10. 



has brought forth the classification caHed dual and 
solo modes, Tli^ese modes are analogous to the situation 
of an airplane pilot who needs an instructor present at 
first (dual), but who later makes his first flight by him- 
self (solo) . There are four l^ev*=*l3 of CAI progression/ 
two in each mode. They are: 

a. Category I - The student receives information from 
the computer, responds appropriately, and then branches 

to the program logic corresponding to his responses (Dual), 

b. Category II - There are only general constraints 
or> the subject matter by the coxniputer. Within the overall 
framework, the student controls the specific application. 
This mode has been called learner - directed' CAI (Dual) • 

c. Category III - The student develops his own program 
to assist him in the learning process. This is learning- 
devised process^ing (Solo).. 

d. Category IV' - This is a serendipitous mode v/herein 
the student's program creates knowledge in the sense that 
it illurainates others. This node has been olabelled 
learner-organized learning (Solo).''' 

■^Thomas A. twyer, "Some principles for the Human 
Use of Computers in Education, " International Journal of , 
Man-Machine Studies no. 3, (1971) : 225-26 . 



Recent Advances in CAI Technology 
The extension of CAI to new subject matter and 
wider educational use has produced a series of advances 
in the last few years. One of the raost important 
developments has come in prograiTiming languages for CAI 
usage. Programming languages tailored for use in 
instructional systems are available in ever-increasing 
numbers. During th^e late 1960's scholars and system 
designers developed several languages which were adapted 
from existing compiler languages. For example, FORTllAN 
was used as a starting point for developing a^ language - 
simpler to use without a great deal of experience. 
The resulting product was called QUICKTRAN and this 
language is suitable for both CAI and conventional EDP 
systems. Approximately twenty such .adapted languages 
have been developed* (Table 1) More recently another 
group of programming languages have been specifically 
designed to be CAI author languages'! At least a dozen 
such languages belong to this category.-'- These CAI 
author program languages • provide several features -not 
afforded by the earlier adapted compiler languages.- 
First, they are mWh more sensitive to potential users 
who may not be knowledgeable in EDP programming techniques 

^Charles H. Frye,."CAI Languages: Their 
Capabilities and Applications," Datamation , September 1970 
pp. 318-19. 
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TABSE 1 

EXAMPLES OP CAI LANGUAGES 



Language 


Developer 




Language 


Developer 


/\L/i!iir J. 


Business Mach* 






unx vez^ sx uy 
of Michigan 


2V DT 


search Assoc. 




J. INT \JX\Vl 






. uaruiuouun 
College 




uUoo 




LAL \UL1 ; 

■ 


univ. Laxir— 
ornia/Ervine 




T V"D Tr^ 


L^oiupuuer ASS 
is ted SyS/ Inc. 




bcien uinc 
Data Systems 




L'UWJ 


una. V6£^ OX uy (JJL 
Michigan 


CATO 


University of 
Illinois 






oOx u ceraneK 
and Newman 


COMPuTEST 


University of 
Cal./San Fran. 




OPL 




COURSEWRITER 


International 
Business Mach.. 




PLANlT 


Systeims Devel- 
opment Corp. 


DIALOG 


TechnomicS/ 
Inc. 




QUICKTRAM 


International 
Business Mach. 


ELIZA 


M.I.T. 




•TELCOMP 


^ Bolt Beranek 
and Newman 


' CAN 


Ontario Inst, 
in Education • 




TINT 


Systems Devel^ 
opment Corp. 



SOURCE: Charles H. Frye, "CAI Languages: Their Capabilities 
and Applications/" Datamation / September 1970 , 
pp. 323-24. 
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Both the author and student can learn thein more quickly 
and more feedback is p*rovided during course development. 
These CAI author langua,ges offer much better lesson 
handling capability, in that they automatically structure 
output data and specify clearly the conditions for input. 
Most of these languages provide several record handling / 
features including th^ compilation of historical and 
statistical data and presentation, of pertinent information 
to both the student and teacher based upon the stored data. 
Conditional branching techniques "are nuch ri^ore sophisticated 
because not only do they adapt to the alteration of 
instruction sequence by the use of various counters,^ but 
they also are sensitive to the student's previous set of 
responses. Finally, the^ newer CAI author languages have 
complex answer matching service routines. This factor 
is significant in that such routines provide for ; 
response recognition by the computer. Techniques'^tised for 
response matching include key word, partial, .phonetic and 
character string."*^ 

Another major factor in recent CAI development is 
in remote terminal technology. Advances in this field 
have enabled CAI s/stems to take advantage of the larger 
and faster central processing capability. One recently- . 
developed system which has used a variety of remote 



llbid., pp. 320-22'. 



term ina.1. media, is T ICC IT (Time^'Shared Interactive « 
Computer Controlled Information Television).' This 
system, a combined effort of MITRE Corporation, the 
University of Texas and Brigham Young University, uses 
a Sony Color T. V. Display'. This terminal can present 
digitally generated characters and graphic displays in 
a multitude of colors. Also, pre-recorded audio and 
video tapes can be switched to the terminals.''" 
Another system to explore the use of nev; techniques with 
remote^ terminals is PLATO IV (Programmed Logic for 
Automatic Teaching Operations) . Developed by 
Donald L. Bitzer at the University of Illinois, PLATO IV 
is the most widely known CAI system. PLATO IV has 
achieved this distinction for several reasons. Now in 
its fourth level of development/ the PLATO system will 
ultimately provide CAI access to four thousand terminal 
users simultaneously^ The system, is centralized In that 
all computing power and serviceis are provided by one 
central facility. The hardware and softv/are combination 
is so well integrated that response time to any remote 
request averages less than one second. The PLATO IV 



■'■C. Victor Bunderson, "Team Production of Learner- 
Controlled Courseware: A Progress Report," Proceedings of 
the International School on Computers in Education , 
(Provo, Utah: n.p. , 1973) , p. 3. 
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network of services provides courses for many academic 
levels (pre-sch<)ol to c/radua:te university) in a wide 
array of subjeci:s , including business courses. One 
unique feature developed specif icaj|ly for PLATO IV is 
the plasma display panel. This panel, which serves as 
the primary terijiinal screen for the student, contains 
ionized gas imbedded between tv;o glass sheets. Extensive 
color graphic depiction is possible on the plasma display 
panels. In addition, PLATO possesses tv;o independent 
capabilities called the electronic book an,^ the electronic 
blackboard. The book contains hundreds- of slides or 
pages instantly available on the plasma panel. The 
stude,nt can depict certain characters and plot straight 
line segments on the blackboard, for computer analysis 
or retention.*^ i . 

Application by Subject Matter and Educational Level 

The earliest CAI courses were developed for 

those subject areas susceptible to the primary drill and 

practice routines. These include arithmetic and algebraic 

^mathematics, spelling and word recognition, and technical' 

2 

training fields. But CAI course development has spread 
rapidly into many other subject areas. In the field of 



•'"Allen L. Hammond, "Computer-Assisted Instruction: 
Two Ma jor .Demonstrations , " Science 176 (June 1972) : 1112;,, 

Ilicks/ The Teacher and |the Computer/ pp. 36-37, 
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ma their at ICS , coursework prepared for computer assistance , 
includes geometric graphic displays, complex matrix 
algebra and set theory of the "modern math,"l Applica- 
tions in the sciences have proven extremely useful. In 
chemistry, programs are nsed for simple equation balancing 
as well as for the complexities of qualitative analysis. 
Simulation of phenomena in the world of physics allows 
students to test out theories on a screen which would 
otherwise be static pictures and words in a text book. 
Medical diagnosis has lent itself well to interesting 
dailogue-type CAI applications. Both video and audio 
techniques "have accompanied such programs to recreate 
more vividly medical symptoms that are under the student's 
analysis. 2 The Los Angeles County General Hospital has 
had very successful results, using a computer-controlled 
mannequin called "Sim One" to teach anesthesiology. 

The applications developed for CAI course work 
have spread into less well-structured fields as wall. 
Subjects include education , law, social sciences, 
architecture, psychology and business administration. 
There were over seventeen separate fields in which CAI 

^Ibid. ^ 
2lbid. 

3chevalier and Gateau, Report on the Instructional 
Use of the Computer , 1; 50. 
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coursers hav^e been used: Some 13 , 400'.,programs were' 

/ 

available in American universities as of 1967. As of 
that tiii;ie thiree academic fields stand out as the major 
CAI usdrs. These are engineering, computer science, and 

business and ^commerce. Together they comprise over 

^ " 1 

three- fourths of student participation and expenditures. 

CAI courses have been used at all levels of 

education, from early primary grades to university 

graduate programs. When computer-aided learning has been 

introduced into primary and even secondary schools ,; it 

is usually a result of a university or federally furided 

research project. For example, the Massachusetts 

Institute of Technology (MIT) has developed a computer- 

driven mechanical device called a turtle. (Figure 4) The 

turtle can perform three basic functions: advance a 

specified number of units, rotate a set number of degrees, 

and leave a penmarked trace of its path . The researchers 

at MIT have used the turtle to let grade school children 

experiment with concepts about geometry and numbers in 

general. These scientists are attempting "...to put 

children In a better position to do mathematics rather 



Levien, The Emerging Technology , pp. 178-79. 
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FIGURE 4 : PAPERT ' S "TURTLE" 



! / ■ ■ ■ lim i I 




v/ 



so-called in honor 



- \Tha picture shows one of -oui- turtles . 
of a famc/us species of cybernetic animal made by Grey Wa Hep, an English 
' nourophysiologist. Grey Walter's turtles had life-like behavior patterns 
built into its wiring diaciram. Ours have no behavior except the ability - 
to ob.y a few simple coimiands from a computer to which theyarp attached 
by a wire that plugs into a control-box that connects to a telephone 
line that speaks to the computer, which thinks it is talking to a 
teletype so that no special system programming is necessary to make 
the computer talk to the turtle. (If you'd like to make a fancier 
turtle you might use a radio link. But we'd like turtles to be cheap 
enough for every kid to play with one.) 

The turtle can send signals l^ack to the coiiiiniter. These 
signals appear to the computer ju'.t like the signals from a teletype - so, 
. again, no special system provnmming necessary to make a turtle talk 
to a computer. Where do the signals como from? Ihey are generated by , 
sense organs attached to the turtle. Our turtles do not have a fixed 
set of sense organs. Rather, thoy have inlets into which one can plug 
wires to attach any sense organs one is clover enough to make. Touch 
sensors, light sensUlvo cells and sound detectors are obvious examples 
that require very little cleverness. Accel erometers and tilf dctcctors 
lead to nore sophisticated fun. 

Turtles can have of fcctor' organs as well. The activities 
described here use only u simple one a pen located at the turtle's 
center, which can be lowered to leave a trace of the turtle's path, thus 
turning It Into a reiiiarkablo gconxjtric instrument. 

SOURCE: Seymour Papert, "Teaching Childrea. Thinking, " 
Programmed Learning Educational Technology 

9 (September 19"J2):248 passim 40 



tha^ merely "to learn about it."l Irt another example, 
the Mon^omery County^ Public Schools embarked up^on a 
researah project in 1962 to introduce CAI courses . 
into all ^Ire-veis of-th^ county curricula on a limited 
basis. ^ An(i finally, the .University of . Pittsburgh 
developed several courses for the local public school 
system. Some of the research findings will be 

r 

discussed in Chapter 'III. 

A much gjreater proportion of CAI systems were 
available on the university campus-, mostly . because of 
the increase in the number of computers and the 
emphasis upon educational research in recent years. As 
of 1967 nearly .400,000 American university'^and 



graduate students were enrolled in CAI courses. 4 " ^ 

An Assessment of CAI Costs 
In order for a CAI system to be -successful, it 
must be Carefully designed to fulfill specific requirements. 
Also the presenta^tion methods, must be well--conceived so 



^Seymour Papert, "Teaching Children- To Be ^ 
Mathematicians vs. Teaching about Mathematics," International 
Journal of Mathematical Education on Science and Technology 
3 (1972) :249. _ 

^Alex Dunn and Jean Wastler, Co m'puter-Assis :::ed 
Instruction Project: Fina^l Report , Proi^ct Reflect, Title III, 
ESEA of 1965 (1969-71) . A ' , - - 

•^Dwyer, "Some Princ^iples for the Human Uses of 
Computers in Education," p]^. 21§-39 passim. * 

^lievien. The Emerging Technology , p. 178. 



that' the design considerations can be implemented 
-properly. Another aspect of CM that 4ias a -significant 
effect upon its development and usage is the associated 
cost. If costs are too high, sponsorship of 'CAI develop- 
ment- will not be enthusiastic and widespread usage will 
be difficult ta achieve. 

^ There^re four major cost's factors to. be 
considered in the design of a CAI system; system develop- 
ment itself, including :^asibility and planning time; 
lesson p.t^eparation; lesson presentation techniques ; 
and terminal operation and maintenance. As the develop- 
ment of CAI systems approaches the point v/here they are 
available to a number of users' through a^time-sharing 
service, the cost factors can be viewed from .a different 
viewpoint. The viewpoint is that of a potential user 
who will have to consider how (jostly CAI systems or 
programs will be to use. One cost factor to be consider:ed 
is the Gomputationa] requirement v/hich includes the amount 
of primary and secondary storage needed as well as the 
cost per operation of the central processor.- Although 
storage requiremc^nts and comV)utations in CAI programs 
have tended to^'ncrease in recent years, ^ projected 
declines in. co^ by a factor of one^ hundred for these 
"features will more than offset the increased require- 
ments. Another cost factor i? the telecommunication 

• - . 

R. Simonsen and K. Renshaw, "CAI .. .Boon or 
Boondoggle?," Datamation / March 1974, p. 90, 
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J, 

and transmission facilities that will be needed. Geographic 
location is an important aspect of this factor. Costs 
will be minimized if the host computing center is located 
on the university campus, or within the comn\ercial or 
government facility. The most costly factor of a CAI 
system is still ^^jt^f developing the instructionOtft^^ 
software. The except anticipated in the future is to 
develop CAI systems and store them on a library for 
widespread use. Although course preparation costs will 
rise slightly, expected usa^e expansion will reduce the . 
cost per student hour. This development cost will become 
proportionately higher as hstrdware-related costs continue 
to decrease. A f ia:ial cost factor , to be' considered is that 
of supporting services. These include costs associated 
with installation facility management and related 
supervision. Such costs could increase as more specialized 
materials are required in CAI applications . ^ In ^summary, 
it is likely that the costs to use CAI v;ill decrease during 
the coming years. Early courses cost as much as fifteen 
dollars per student contact hour, PLATO IV has been 
estimated at two dollars per hour, and "...it appears* that 
costs of fifty cents^ .per student hour will be available 
to institutions of higher education. .. "2 

( ' ' ' . * 

^ ^Levien, The Emerging Technology , pp. 485-87 . 
\ 2ibid.', p. 487. 
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Summary ... 
. /'CAI is relatively new as a techniquef^ in American 
education. Its introduction has raised significant 
questions about the concept of individualized instruction 
since CAI is potentially useful for this purpose. Most 
users have been very enthsiastic about CAI and, in spite 
of limited use to date, its application is increasing. 
CAI can be a powerful instructional resource in the 
GducatioiYal process and some proponents believe . it ^ can 
significantly affect traditional instruction methods. 

CAI can be developed at severat^lev^ls of 
complexity including' drill and practice, tj/torial and 
dialogue. CAI systems also are designed to satisfy such 
requirements as problem solution, fact retention or 'master' 
data retrieval and research using simulatrbn techniques. * 
It. appears that CAI has a more significant effect upon 
Students who have a greater amount of control over the 
compute;: and program routines to be developed. 

Recent advances in CAI center around programming 
languages and remote terminal technology. Newly ^r'.--: 
developed author languages specifically tailored for CAI 
'^asage are user oriented, provide extends ive lesson handling 
capability, compile statistics, offer sophisticated 
branching and have complex answer matching routines. A 
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variety of advanced remote terminal features are available 

I ■ ■ 

in many systems, including TICCIT and PLATO IV. 

riost existing CAI application^ are used for >^rill 
and practice routines, engineering, mathematics and 
science but some research has been p^r.Cormed in less well*- 
'structured subjects such as education, law, social sciences 
and business theory. CAI programs are available at all 
levels of education, from primary grades to the university 
graduate level. - 

Cost factors to be considered in CAI systems 
include computation, communication, courseware devell^p- 
ment and supporting services. As CAI programs are stored ' 
in libraries that are available for widespread usage, 
the cost per student hour is likely to decrease 
considerably. 
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PSYCHOLOGICAL ASPECTS OF THE CHARACTERISTICS OF 
COMPUTER ASSISTED INSTRUCTION 



Authorities generally agree that many people- have 
a distorted idea Qf what functions a computer can perform. 
The average person'^ exposure to a computer includes such 
experiences as credit and billing systems, annual voting 
tabulations, and automated tax returns. When such opera- 
tions run smoothly, people pay. very little attention to 
them. When a malfunction occurs, however, people tend to 
ascribe nearly human attri-butes to coitiputers, seemingly 
unaware tljat the computer 'only responds unemotionally to 
logical instruction sets prepared by human beings^. It Is 
most common for people without some exposure to a computer 
environment to misinterpret the statement "The computer 
broke down." They fail to realize that this usually means 
a systems analyst or programmer has improperly defined a 
procedure or miscoded an instruction or that incorrect 
data has been introduced into the system. Such miscon- 
ceptions are prevalent enough chat they may affect the 
attdtude of persons encountering a computer terminal for 
the first time. .^University business students "and 
practicing managers and businessmen should be able to 



have Computer Assisted Instruction (CAI) programs that 
hav'e been designed with concern for human psychological 
factors. Pertinent to this subject are basic considera- 
tions of the man-machine interface, including problems 
associated with communication patterns. These aspects 
are all related to "the science of cybernetics which ideals 
with the study. of communications and control in complex 
sy steins. \ . 

\ 

Human Factors of Man-Machine Interface 

Today, there are two .major approaches ^o educational 
innovation. The first may be considered a humaipistic ap- 
proach in which the teacher strives to make the subject 
matter relevant to the student. The content of} the 
material to be presented motivates' the student to learn if 
this technique is successfully employed. The second 
approach involves the use of computer technology where pro- 
ponents strive to motivate students by using the capability 
of the computer -to enhance more traditional methods of 
instruction. At first these two themes seem to contradict 
one another. Yet if educators can properly combine the two, 
the common goal of an, effective teaching/learning environment 
can be achieved.. ^ The educational process must be based 
upon general principles which can accommodate the humanistic; 
goals. In turn, the principles can be imbedded in' specific 
applications presented in various modes of instruction to 



those using computer technology • 

One factor that will play a significant role in 
the influence of CAI on American education is that of- 
man-machine communications • Effective communication is an 
essential element in any smooth-functioning, human process. 
Communications problems which arise in interpersonal 
relations are difficult enough to solve, but such problems 
become even more complex in the human-computer interface. 

The "film "2001: A Space Odyssey" introduced to 
the viewing public a very unusual computer named HAL, and 
at the same time polrtrayed some strange effects of 
miscommunication between man and computer. HAL assists 
its human ast^ronaut in a spa^ce flight, performing many 
complex functions. As the story develops,, the communi- 
cation between HAL and the astronaut breaks down and HAL 
begins to display human-like emotions. Eventually HAL 
becomes malevolent and tries to destroy its human companion. 
Certain real computers have performed many of the command 
and control functions which HAL executes in ^he filrn, but 
one basic difference is the way HAL receives its commands. 
At first the communication mode is oral, then by facial 
expression, and ultimately through basic human emotional 
perception. The bizarre saga of HAL highlighted a fact 
which is still true today, that human-computer communication 



■^Dwyer, "Some Principles for the Human Use of 
Computers in Education," pp. 219-20. 



is "...unnatural and inefficient.""^ 

In spite of this fact there has been little ^ 

published research to date dealing -with manVmachine 

comitiunication^. One exception is the study that Alphonse 

Chapanis of the Johns Hopkins University has undertaken. 

He has experimented with all modes of cortuuinications among 

various groups of people and has concluded that the voice 

channel is much faster tha^ any other means. As hb began 

to apply his. experiments to a computer, he highlighted and 

described the machine's intolerance ^f human error or 

variance. Although voice response has been available as 

output from computers for some time (for exd&iple in the pell 

Telephone System which Uses audio formats for new customer > 

listings) , computer recognition of human voice input has 

been more limited. IBM has recently developed a specialized 

computer that can respond to over thirty spoken commands. 

This example of voice recognition is primitive when 

2 

compared to what will follow in the future. 

The element. of man-machine communication . is a key 
factor in the development of CAI applications. The follow- 
ing two examples demonstrate the value of effective student 



How to Talk to a Computer .. .and How to Listen 
When It Talks Back/* Johns Hopkins Journal (Winter 1974) :3. 



^Ibid. 



computer interaction. In one case, the student is totally 
absorbed as he performs a chemical synthesis experiment. 
He is in complete control of the command procedures and 
feels almost as if he is dealing with a laboratory 
technician who will execute his commands. Performing the 
same chemical experiment, another student shows a maximum 
consciousness of the mechanics of the process. He is 
continually searching through manuals to find the proper 
instruction commands to execute requests. His attention 
is not on the primary task of the chemical synthesis, but 
on the secondary task of surrounding mechanics and 
techniques. The latter. example seems to be more repre- 
sentative of existing CAI applications. CAI designers 

must carefully study the communication procedures so 

15 ■ ■ • 

that the primary learning task does not become subser- 
vient to the computer itself.''' 

Cybernetics and It^ Relationship to CAI ^ 
Cybernetics is the science that deals with the 
study of complex systeins and communications with an 
emphasis on th^ action - feedback - adaption cycle. 
Norbert Wiener's clasic work Cybernetics written in 1948 
introduced this science to the public. It was a prophetic 

"''E. N. Adams, "Technical Considerations in the 
Design of a CAI System," Programmed Learning and 
Educatio n al Technology 9 (September 1972) :263. 
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book in that it discussed at .length the potential of 
complex mechanized systems at a time when the firs4§omputer 
was just being tested. Since. that time many scientists and 
psychologists have performed extensive studies comparing 
computing systems to the human nervous system, in an attempt 
•to better understand the brain. A cybernetijijngd^lj<:an • 
apply to many types of systems or processes, including 
both mechanical/electronic and human/social systems. A 
generalized cybernetic model is depicted in Figure 5. 
Every cybernetic system has some control point at the 
center of the process. This may be a person, an organi- 
zation, a machine or a component part. As this control^ 
functions, \t acts or moves based upon stimuli it receives 
from various external sources. The process iterates 
continuously as long as the control point exists in terms 
of the cybernetic system defined. 

Chapter II discussed the i7|irious instructional cate- 
gories of CAI systems, including the dialogue or Socratic 
-mode.o'^ it is this dialogue mode that offer? the greatest 
learning potential by use of the computer technology. A 
dialogue CAI application is^ an example of a cybernetic 
system. In this type of application both the student and 
the computer can be considered alternative control E)Oints. 



^The term computer here is used to include both 
the hardware itself and the program routines that control 
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FIGURE 5 
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The student is by intent the center of the system. It is 
for his or her benefit that CAI exists. The student 
evaluates the computer's statements and questions and 
responds as is appropriate. The dialogue continues in 
this manner with repeated feedback and response. (Figure 6) 
During the course of the dialogue the adaptive program 
evaluates outside stimuli (student responses) and alters 
its logic corresponding|.y . In a sense, then, the computer 
can also be described Js a control point since it also 
functions in response to external stimuli. (Figure 7) 
A CAI system which can formulate questions and 
responses based upon general principles rathei: than on prior 
complete specifications is called a generative system. The 
more highly generative a system is, the more independent 
it can be from specific subject matter. There are four 
basic elements to ci generative CAI program: memory, which 
consists of predefined facts or data immediately available 
for recall; reasoning, based upon related mathematical or 

logical algorithms; input or student responses; and finally, 

ft 

output or feedback to the student in terms of statements, 
interpretations or questions . The unique part of the 
generative program is the reasoning process. The algorithms 
enable the program to handle a great variety" of data Input 



J. M. Perry and E. "B. Kpffman, "Problem Generation 
and Solution," Proceedings of the 1973 International Conference 
on Cybernetics and Society (Boston: n.p«, November 1973), 
pp. 330-35 
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FIGURE 6 
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* PJEGURE 7 

CYBERNETIC MODEJi \lTH 
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by £he student and provide the capability for the 
P computer to "learn". The computer* learning process 

consists Qf continuously updating the model of the student, 
acquiring new information' about the stu(Jent through his 
responses > and modifying old information. In this way 

„ the computer program may proceed in directions not specif i- 
'cally defined in advance. 

- • One unusual analogy has been made about the computer 
when it is being used during a man-machine interactive 

learning session. There are four phases ^of progression 
in the'analogy. , First, Jbhe computer acts as a benevolent 
mentor by acquainting the student with ^ a problem or situa-^ 
.tionto be analyzed and solved. Next, the computer is 
compared to a Cognizant assistant that greatly enhances 
the -problem - solving ability of^ the studeiS^* .Third, the 
computer acts as a discerning partner by enablin^g a genuine 

man-mach\ine collaboration to solve problems. Finally, at the 
highest intellectual phase of progression, the computer is a 
learner 'and can be taught to approach new problems 
methQ,dically 

Behavioral Factors in CAI Program Design 
A CAI program' consists of three separate elements: 
content includes the body of knowledge and specific subject 



1 ' 
H. Peele and E. Riseman, "Four Faces of HAL: A 

Framework for Using Artificial Intelligence Techniques in 

Computer Assisted Instruction, Cqmputer and Information 

Science^ Technical Rep ort 73c-4, (University of Massachusetts, 

Amherst, Mass. [1974])"", p. 348. 
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matter to be studied. This element also incorporates the 
desired behavioral objectives and the detailed system defin- 
ition, including the sequence of the learning tasks. The 
second element, communication, includes the terminal hard-' 
wa:^ and teleprocessing network. In addition, communication 
pertains to the capabilities the terminal offers to the 
student in terms of a user control language, messacje 
transmission features and stimulus generation. Finally, 



the CQfitrol elemerit refers to the methods of sicoring and 
classifying student responses, and setting indexes for 
evaluation of the state of learning When designing a CAI 
program each of these elements should be considered 
separately; and yet the most .effective courses^ will be 
those which integrate the content, communication and 
control features effectively into a smooth-running operation 

Aside from the technical and procedural considera- 
tions of CAI program design, certain more humanistic and 
psychological principles have been developed by 
University of Pittsburgh researchers. For example, 
instructional applications that use computer technology 
must always support the essential social characteristics 
of human learning. This principle refers to the emphasis 
upon defining the learning behavior first and then design- 
ing the technical application. As"" the development of CAI 



1 

Adams, "Technical Considerations in the Design 
of a CAI System," p. 264. 



52 

programs is a complex process, ^a sound suppoir'tive struc- 
ture including educational theory, curriculum objectives, 
teachers and technicians must accompany the computer hard- 
ware ^nd CAI software/ It has already been noted that the 
effect of computer technology in education becomes much 
more profound when the student begins to exercise direct 
control over the machine and its functions. This theory 
arises frequently in current literature. CAI systems >' 
designers should avoid setting inflexible goals to accompany 
a set Qf rigid predefined objectives. The most serendipitous 
benefits of CAI are derived from those programs where new 
insights and experimentation are encouraged. Finally, 
these researchers have proposed that CAI designers preserve 
at all costs the intrinsic fun of engaging in dialogue. with 

a computer. The technique .will stimulate interest for other 

^ 1 * •' " - 

learning tasks if given a chance. 

Limifcations of CAI Programs 
It appears that there may be some limitations 
inherent in the nature of CAI programs or in the human - 
computer confrontation. After an evaluation of the research 
presented in the literature,! three significant limitations 
have been noted. 

■'-Dwyer, "Some Principles for the Human Use of 
Computers," pp. 221-24. 0 
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The first limitatioa deals v/ith the cbncept of the 
individualism of instruction. CAI programs have been, 
successful in enabling each student to progress at his or her 
own pace; in providing a common starting point to a class of 
students' who will then advance uniquely toward course 
completion. Yet this attempt to introduce individualism 
poses certain problems. One authority suggests that, "...the 
principal obstacles to Computer Assisted Instruction are not 
technical but pedagogical: how to design ways of 
individualizing instruction and designing a curriculum that 
are suited to individuals instead of groups."^ T|ius, it 
is not CAI that is the problem bat rather traditional 
concepts about group education. Teachers and school admin- 
istrators must be much more flexible in CAI-based curricula, 
inasmuch as specif ic objectives are . more difficult to set 
and achievement is harder to measure. The traditional use 
of standard tests for all students in a group is not always 
valid in computer-based courses. New methods must be 
developed to overcome such obstacles. . 

A second limitation of CAI programs is related to a ^ 
person's basic distrust of or lack of confidenpe in a 
machine. It is difficult fc)r some people to Overcome this 
, uncertainty and approach an instructional CAI session with an 
open mind. They easily become overwhelmed by the mechanics 

— • i 

^Suppes/ "The Use of the Computer in Education," 
p. 212. 1 
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of the process, although this can be due in part to a flaw 

iii^ program design. * Some' designers attempt to enhanc^ the:^r 

program by introducing artificial variety into it, but this 

often results -in confusing and frustrating the student.^ 

It appears that the only way to overcome such feelings is to 

expose a person to^ an effective reliable CAI program. 

Again, this limitation to effective use of ckl programs is 

external to the process itself. 

T;he final limitation pertains to the instructional 

capability of any type programmed coursework. Can CAI 

be used to teach all silbjects, and can CAI be used 

effectively to impart abstract concepts? Many authorities 

/believe that most any subject material could be presented 

with the assistance of a computer. Yet it' becomes apparent 

that this does not resolve the real issue. Every acadciTiic 

subject has within its domain a range of instructional 

behaviors and therefore' requires a* composite methodology of* 

teaching The type of behavior to be learned is of more 

significance than is the information content itself. This 

domain of behavior ranges from fact recognition, recall and 

knowledge of generalijzations to comprehension, analysis^ 

2 

synthesis and inference. The real issue then becomes to 
determine the extent of learning behavior to which CAI can 



Adams, "Technical Considerations! in the Design of a 



CAI System," pp. 263-64. 

2 Ibid., p. 265. 



be applied. Research into several areas of heuristic pro- 
gramming has begun to demonstrate the brocid range of 
behavior for which computers can be used, If ^ computer 
program can play a reasonable game- of chess, can a 
similar program\jot also be ^sed to assist a student to 
improve his business decision-making capability? It appear 
that it can but two things seem certain: first, CAI tech- 
nology is still some years away from widespread use in 
conceptual behavior learning; arid' second, this delay will 
result from problems in behavior definition and from 
difficulties in measuring the extent of teaching effective- 
ness of those programs developed for research in this area. 

Summary 

There exist today two fundamental approaches to 
educational philosophy, humanistic and technological. 
At first these two theories seem to stand in qpposition to 
each other but a compromise appears possible. Every sound 
curriculum must be based upon a set of general humanistic 
principles. Once these* principles are, established, 
specific applications of instruction can be developed 
using techniques such' as CAI, As long as the applications 
reflect the intent of the general principles, computer 
technology can be used effectively. 
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Conununication is one of the most significant factors 
to be considered in the design of CAI systems. To date 
there has not been a major breakthrough in the solution to 
prol5>lems associated with man-machine communication. 
Research has shown that the voice communication mode is 
the most effective one among humans and for this reason 
attempts are being made to develop natural language trans- 
lations for computers. Some computers can now respond to 
limited human voice commands and many advances are expected 
in the near'^ future. 

All CAI systems can be c:onsidered as cybernetic 
systems since they deal with a repetition of student 
perception and response in a self-regulating mode. In a 
dialogue CAI program, the student and the computdr alter as 
focal points in the cybernetic system. Some dialogue systems 
can be classified as generative. The most significant 
feature of a generative CAI program is its reasoning process 
which allows the computer to "learn." This learning process 
consists of building a model of the .student, updating this 
model, acquiring new information by evaluating student 
response, and updating the old information. Technical 
design considerations of a CAI program consist of content, 
communication and control factors. Effective CAI programs 
integrate these three aspects into a unified application* 
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Another viewpoint is that of the humanistic or psycho- 
logical approach to CAI program design. ■ This approach 
proposes that: , all C^I applications should support the 
essential characteristics of human learning; CAI programs 
need a sound supportive 'structure; student control of the 
computer program facilities is important; CAI-based 
curricula should be flexible; and designers must preserve 
the fun intrinsic to a student-computer dialogue. 

Limitations in the successful application of CAI 
progran^s are related to problems of individualized curriculum 
development to a person^ s basic distrust of and lack of * 
confidence in the computer, and to, the instructional 
capability o£ any type of automated teaching technique. 
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CHAPTER IV 

ADVANCES IN REMOTE TERMINAL, 
TELECOMMUNICATIONS AND COJ'IPUTER TECHNOLOGY 

Wjien computers were first used by students for 
educational purposes, most of the -developmental effort 
was devoted- to designing and improving Computer Assisted 
Instruction (CAI) programs. The characteristics. of the 
computer terminal and the telecommunications link vere 
considered secondary, because there was relatively little 
variety in these facets of CAI system design. The 
earlier CAI systems consisted of one or more teletypewriter 
terminals accessing a nearby central processor through 
some type of direct communication line. During the late 
1960 's and early 1970' s an entirely new technology Has 
emerged which includes more sophisticated computer terminals 
telecommunication lines and complex networks. This tech- 
nology also includes extensive advances in miniaturization 
of eleqtronic circuitry which has been used in new types of 
terminals/ and which has enabled the design of mini and /' 
micro processing units. Significant developments in thig 
'technology will be examined to the extent that they might 
affect CAI programs, their effectiveness and their impact on 
business and managerial students in the near future. 



Computer Terminals ^ 

In a timeshared student environment the 

terminal _is the computer to the student, 

because it if- the terminal he sees, feels, 

hears and us as. Yet in terms familiar to 

the electronic minded, the student may be 

confronted with so much "noise" at the 

terminal that the educational "signall" he \ ^ 

seeks... may all too often I be buried.*^ 

Authorities today consider it essential to 

evaluate in detail the characteristics of computer 

terminals to be used in a CAI system. Bitzer felt it so 

essential that he designed an entirely new type of 

terminal for his PLATO IV system so that ^he software's- 

capability was not restricted by the terminal ' s. limitations 

1?his innovativeness is an example of the technology which 

arose during the late 1960 's. Prior to this time , a 

teletype terminal was "the only type available. As lat0 as 

1971 the Teletype Corporation accountted for ninety p^r- cent 

' 2 

of the terminal market with, its models 33 ^nd 35. 
Considerations in selecting a terminal include character' 
sets, line speeds, printing capability and a diversity of 
special featured. The teletype is still used in many 
systems becausd it is reliable and relatively inexper^sive. 
Transmission rate of data is rather sIqw (thirty characters 



Alfred M. Bork, "Terminals for Education," 
Educo m (Winter^ 1972) :15, cited by Computing Newsletter , 
April 1973, p. 2. 
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Levien, The Emerging Technology , p. 279. 



per second)* and such terminals are limited in their 
flexibility. Certain manufacturers have adapted general 
purpose typewriters to fulfill the dual role of office 
typewriting and coupling to a computer for remote data^ 
processing, IBM's Magnetic Card Selectric typewriter is 
one such example. 

A major breakthrough • in the field of computer 
terminals occurred with the introduction of the first 
cathirode ray tube (CRT) screen. What is unique about 
the CRT is not its advanced technology but rather its • 
application to computers, since a CRT is similar to the 
television screen introduced some twenty years earlier. 
CRT's are much more flexible than teletypes and their cost 
has been reduced continuously so that a basic CRT can be 
rented for under $125 per month."'" A printer can be attached 
to the CRT to preserve selected displays for later reference. 
Another method of data ^retention is a tap^ cassette unit 
which can receive transmitted data or store it for later 
display on tfhe screen. Transmission speed with a CRT 
becomes a function of the data set or modem available to 
the unit; speeds of 4800 bits per seconds (BPS or BAUD) 
can be achieved on existing CRT's^ Communication with a 
CRT is no longer limited to keyboard typing but can be 
effected with ^ light pen or wand touched to the screen. 

1 * » 

Chevalier and Gateau, Report on the Instructional 
Use of the Computer , 2 : 4 . ' ' 
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A CAI student can point to a con^^rect answer or- draw a 
curve or figure in response to a computer stimulus. The 
CRT screen can also display previously stored visual 
information in vivid colors like a slide projector."^* In 
summary a CRT is fast, colorful and flexible, allows data 
to be altered, and permits extensive graphic capability.^ 

This graphic capability introduced a new dimension 
to CAI systems. It has' long been recognized that drawing 
pictures can.be a useful way to demonstrate many concepts. 
Alternatively, students can effectively show their under- 
standing of certain subject material by "drawing" a re^onse 
to the computer. Three CAI systems now use computer graphics: 
PLATO IV, The Culler-Fried System and the Oett'inger TAC 
System. The graphic input ■ display technology is just 
beginning and will expand rapidly as competition becomes 
more intense. Currently the Tektronix 4010 CRT and Bitzer's 

Plasma Display Panel are the most popular graphics devices 
3 . 

available. The' Plasma Display Panel contains a layer of 
many* small pockets of gas which glow when a computer- 
controlled voltage is introduced. The student can change 
the states of the voltage and therefore alter the data with 



■'"Adams, "Technical Considerations in the Design of 
a CAI System," p. 257. 

2 

Chevalier and Gateau, Report on the Instructional 
Use of the Computer , 3:15. ' 

3 

Computing Newsletter , April 1973, p. 2. 
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a light pen. A great variety of colors are permitted by 

1 

using layers of ':dif f erefit gases. 

Over 312 different computer terminals are 

2 

currently available from spme 144 manufacturers. The 
designer of a CAI system therefore has a multitude of 
features to consider when seleqting terminals for students 
to use. The amount of research in this aspect of system 
design has increased considerably in the last five years. 

Telecommunications Networks 
Another area where the technology * has and will 
continue to offer new possibilities for sharing educational 
progr.ams across great distances is tha£ of computer communi- 
cations. It was" in 19$7 that the first attempt v^as made 
to transmit data from a computer over public communicatidn 

lines. By 1971 one half of the traffic over public lines 

3 

was data being transmitted to or from a computer. The 
success of this idea has encouraged the formation of several 
companies'" to compete with the only prior public carrier, the 
Bell System. Data Transmission Company (DATRAN) , MCI Tele- 
communications and Communications Satellite Company (COMSAT) 
are three major ones; Western Ur>ipn has^ introduced a network 
^ 

"^Levien, The Emerging Technology / p. 284. 
2 

Datapro. 70 (Delrait/ N. J.; Datapro >Research 
Corporatipn, 1975)/ 2 : 70D--010-20a, 21a, 91a. 

3 V 

Comp\iter Yearbook / 1972, p. 115. 
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called VVestar, and the computing giant International 
Business Machines (IBM) has its Systems Network 
Architecture (SWA) package."^ The Bell System itself is 
expected to have in opelration the Digital Data Service 
(DDS) by about 1978. All of these networks are 
resp^onding "to the annual thirty-five per cent increase in 
data traffic in the United States which is expected 
to continue at this rate through 1985. The significance 
of this continued growth in data transmission facilities 
is that computer assisted program packages should be 
available to a diversity of learning centers, and also 
commercially developed CAI systems will be more readily 

o , 

available. This technological improvement and increased 

competition will bring about substantial reductions in 

. . 3 

costs for using common Carriers for data transmission. 
(Figure 8) 

In 'summary, this twofold impact of' readily 
available data communication networks and reduced usage 
rates will lower t.he cost per student hour of 'Use for 
CAI systems and encourage sharing of CAI packages. 



Described in a series of four articles in 
Datamation , April 1975, pp.*^ 45-56. 

2 

Frederick G. Withingtoh, "Beyond 1984: A 
Technology Forecast," Datamation , January 1975, p. 73. 

- ^rbid. " ^ ^ 



FIGURE 8 

TELECOMMUNICATION LINE COSTS THROUGH , 1985 




SOURCE:. Frederick G. Withington, "Beyond 1984: 
Technological Forecast/* Datamation y 
January 1-975 , p. 72. 



Centralization versus Deccivtralization 
with Minicomputers 

At the time the Digital Equipment Corporation (DEC) 
introduced the first minicomputer in the mid~1960's the 
trend in the computer industry was toward larger, faster 
and generally more costly machines. But since that time 
minicomputers have become an important factor in educa- 
tional and scientific computing. DEC alone has delivered 
moj^e than 26,000 units to date, and expenditures for mini- 
computers should reach one billion dollars by the end of 
1975* This figure represents nearly ten per cent of the 

total market in the United States for computers and related 
1 

services. Currently fifty-four manufacturers offers 167 

2 ^ 

different models of minicomputers. 

Although there is no standard definition of what a 
minicomputer is, three characteristics tend to distinguish 
one from a more traditional computer: low cost, small 
size and lack of specialized environment. One authorita- 
tive source considers $50,000 as the upper purchase price 
limit of a unit to consider it a minicomputer. It is 

housed, in a cabinet suitable for tabletop use or frame 

_ i? • / 

mounting and weighs less than fifty pounds., A minicomputer 
uses standard 115 volt electric power and requires no 



Datapro Reports on Minicomputer s (Delran, N. J.: 
Datapro Research Corporation, 1975) , 1 :M07-100-102 . 

^ Datapro 70 , 1 : 70c-010-20a. 
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1 

special air conditioning. 

A 

The significance of the prolif eratiqp of the 
minicomputer is that it will enable many more organiza- 
tions and institutions to have access to computing 
power. Therefore^ a small college which cannot possibly 
afford a large processor may be able to install a mini- 
computer and buy or. lease CAI program routines developed 
at another school or commercially. 

The minicomputer signifies the concept of 

' ■ ■ 

decentralized processing and the proponents of this 
philosophy feel that this approach to computing 
becoiae dominant in the future. One fact tends to support 
this position: a study in 1960 predicted there would be 
75^000 computers in use by the early 1970* s; but by 1972, 
there were over 150/000 computers installed. And yet the 
trend in CAI development thus far has been toward large- 
scale centralized processing of a diverse time-sharing 
2 

network. These large systems use powerful computers such 
as the RCA Spectr^. 70 , the . IBM 370 and the CDC 6400, used 
by PLATO IV. Such large computers offer the advantages of 
massive storage capability and rapid processing cycles. 
Many CAI application programs can be available to students 




■''Ibid, pp. .70c-010-20a-b. 
2 

^Chevalier and Gateau, Report on the InstrtictiOn^^l 
Use of tlTie Computer , 3:4. ■ ^ 

3 

Ifaid. ^ p. 11. • 
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There have been very few computers designed specifi- 
cally for CAI application processing. The reason i*s that 
many of today's major computers can perform well' the 
three functions needed to support a CAI system: execution/ 
processing, data storage and telecommunication management.''' 

It remains to be seen whether minicomputers will 
have a substantial effect on CAI usage in the near futur^ 
The powerful centralized time-sharing system still dominates 
the university educational networks new entries into 

the minicomputer field may eff^^ct this dominance. For 
example, IBM recentl^ announced its .System/32, described 
enthusiastically as " . . .programless, periphareless , memory- 
less and maintenanceless. The entire system can be rented 
for less than $1,000 per month and is aimed at the vast 
number of potential first-time computer users. ^ 

Perhaps some resolution of this question lies in 
the fact that System/32, other new minicomputers, 

can also be used as an intelligent terminal tied into a, 
large central computer. The unit can therefore act as an 
end point of a multi-user tim^-^aring system, or process 
data uniquely at its own location.. Such units offer a 
flexibility not previously available. 



ERIC 



■^Ibid. , p. 9. 
2 . 

Computing Newsletter , April 1975, p. 1. 
^ Datapro 70 , 1 : 70c-491-25a. 
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System Configuration and Cost Analysis 
Much of the analysis thus far has been of capa- 
bilities currently offered or anticipated in the near future 
relative to terminals*/ communications networks and central 
processors. A more practical aspect to consider is the cost 

4 of these components of a hardware system needed to support 
CAI software and students. Since prohibitive costs would 
tend to stifle CAi development and usageT it is si^nif ibaplt 
to examine relative costS/^of different types of computer 
support systems. 

Although there is an extensive number of possible 
hardware configurations to support students in a CAI terminal, 
environment, they all fall iht"^ one of /three general patterns. 
These include obtaining one*^own large-scale computer and 
terlttlnals; establishing a network pf several minicomputers 
si^ua'^ted in strategic locations about the college campus; 
or time-sharing using commercially developed CAI software 
and computing facilities. ^ 

To date the major trend in the larger CAI appli- 
cations has been to buy or lease a large central processor 
and establish diverse terminal network tied into it."'" 

' costs associated with this type of application include the 
central processor itself, terminals, telecommunication lines, 
and the CAI courseware. Specific costs for each of these 



Chevalier and Gateau, Report on the Instructional 
Use of the Computer y 3:4. 
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items may vary greatly from system to system depending 

on the type of terminals r the physical disLtance of terminals 

from the processor^ and the volume and complexity of CAI 

programs. 

By establishing a minicomputer network ijiuch of the 
cost associated with communications lines is avoided. 
Usually the terminals supported by a minicomputer are 
located in the immediate vicinity of the machine itself. 
The unit cost of each minicomputer is much less than for 
a large computer^ so the number of minicomputers obtained 
will control the outlay for the central computing capacity. 
CAI courseware must also be paid for and programs in a 
minicomputer network will generally be less complex than 
in a large-scale system. 

0 

Commerciar time-sharing CAI systems have begun to be 

developed in recent years and are often an outgrowth of 

'I 

smalXer systems originally designed for single campus 
use only. The charge to use. such a commercial system is 
usually based npon .a standard cost algorithm which includes 
such variables as dial-up time, line usage r central pro- 
cessing time and storage requirements. Rates are usually 
quite reasonable and the user has at his avail all CAI 
courseware that the commercial agent has developed or 
purchased. The usexf is expected to provide. his own terminal 
so this cost must be considered • also. There are ten 



commercial CAI time-sharing networks described in the 

, , 1 

literature: 

a. Educational Information Network (EIN) , which 
consists of over seventy smaller EDP centers. 

b. Dartmouth Time-Sharing System, established by 
Dartmouth in 1973. 

c. PLATO IV, described previously, developed at the 
University of Illinois; ini;ended to serve 4,000 terminal 
users. 

d. Educational Management^*Research Information System, 
developed by the Eastern Kentucky Educational- Development • 
Corporation; uses an RCA Spectra 70 computer and supports 
3,000 pupils. / ' 

e. Network serving 192 terminals in the New York City 
area; uses an. RCA Spectra 70 and costs $190 , 000 per year to 
operate. 

f. The SouthweW Regional Educational Laboratory in 
Los Angeles. \ 

g. Sterling Institute network in Boston. 

h. The University^ of Pittsburgh time-sharing system. 

i. Hewlett-Packard system, which, has commercialized 
courseware developed by\ Patrick Suppes. 




Chevalier and Gateau, Report on the Instructional 
Use of the Computter , 2 : 7 , 8 , 11 , i:? and 3:27,42^59. 
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j. Westinghouse Learning Corporation's Program for 
'Learning in Accordance with Needs (PLAN) System. 
It appears that commercial CAI packages may become profit- 
able so that competition should increase in the ntear future. 
As this happens, CAI cov:rses will be available to a much 
broader number of students and cost of development will 
be spread over a larger base. 

Cost and Capability Trends 
Table 2 presents comparative data about potential 
costs and capabilities of computers in 1977 and 1985, 
There are three significant points which the data in the 
table supports. First, there are four distinct classes 
of computers. Smaller scale machines are subdivided into 
"micro" and "mini" categories > while larger computers are 
called "mono" and "multi" classes. The distinction of the 
two smaller types will result from greater specialization 
of circuitry technology. The "multi" class will permit 
true multiprocessing by joining two or more central units 
together for potentially vast computing capability. The 
second significant point is that costs in all categories 
will be reduced as much as fifty per cent. This cost 
reduction will be achieved as a result of technical advances 
and increased competition. A third noteworthy trend is 
that both main and auxiliary storage capacities will 
increase tremendously. For example, a 1985 model mini- 
computer may have as much as 500,000 bytes of main memory. 
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which is as much as some of the "large" IBM 360 systems. 
This expansion, accompanied by an absolute cost reduction 
will greatly increase the flexibility of minicomputers. 
At the same time, the multicomputer class will become so 
powerful that it is difficult to describe upper-limit 
capabilities. Associated cost reductions will continue 
to make the large computer popular in most markets. 

Summary 

Until recently, designers of CAI systems did 
not have to devote a great deal of time to evaluating 
capabilities of . computer terminals because :j.ittle variety 
existed. But around 1970 a new technology ^egan to emerge 
which saw a proliferation of terminal type^ and capabili- 
ties. All early CAI systems used teletype; terminals and 
as late as 1971, the Telety'pe Corporation /supplied its 
models to ninety per cent of the entire computer terminal . 
market. A major breakthrough in this area was the intro- 
duction of the cathode ray tube ^CRT) . Although CRT's were 
initially very expensive, advances in th|b technology and 
intense competition have enabled continual price reductions 
so that a basic CRT is now available fo^ $125 per month. 
CRT's are fast, flexible, colorful and fallow for extensive 
graphic capability. This ability to display graphic images 
has introduced a new dimension to CAI systems. Pictures 
can be useful in demonstrating many concepts and tech- 
niques, and students can also respond to the computer by 



drawing answers with a light pen. The Plasma Display' 
Panel used in the PLATO IV System uses layers of .ionized 
gases to depict images" ^ the screen. There are currently 
312 different models of terminals available. 

Another area of technological advance is tele- 
communication networking, The first time computer data 
was transmitted over public carrier lines was in 1957, and 
by 1971 over fifty percent of public traffic was compxiter 
data transmission. Several 'new large companies have been 
established to handle the annual thirty-five per cent 
increase in data volume. The si^ificance of advances in 
the telecommunications field is that transmissiqn rates 
are being reduced so that standard CAI course work can be 
available to a great number of user instaflat.lons . 

Advances in circuitry technology have introduced 
the minicomputer as a new form of central processing unit. 
A minicomputer is characterized by relatively low cost 
and small size, and does not require a specialized environ- 
ment. The use of minicomputers tor CAI processing 
represents the method of decentralization. Inspitp of 
the proliferation of minicomputers, the trend to date for 
most CAI applications is large cei^itralized processors 
supporting a diverse terminal network. It is likely that 
minicomputers will be used as both end-point terminals 
and as stand-alone processors, allowing a flexibility not 
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previously offered. This combination permits access to 
central CAI programs as well as local processing. 

There are three general methods of establishing 
a CAI network: with a large processor and terminal network, 
with a network of minicomputers, or by commercial time- 
sharing. The costs of central processing involve the 
large-scale unit, telecommunications and courseware. Wi-th 



minicomputei^s the communicati<5ns network— can -fee-elimiim4:^d-« 7- - 
In a commercial system there is a cost algorithm used to 
charge customers. ° There are ten comm ercia l systems described 



in the literature and more should be -HV^lHtrte-; — 

There are three trends in the computer hardware 
area. First, four classes of computers will* emerge: micro, 
mini, mono and multi categories. Second, "^costs for all 
types of computers will be reduced significantly. And 
finally, storage capacities willT^increase tremendously so 
that even the "smaller" versions will be very powerful. 



CHAPTER V 



CURRENT COMPUTER ASSISTED INSTRUCTION APPLICATIONS FOR 
BUSINESS AND MANAGEMENT STUDY 

' Introduction 

-Qae-^nea^ure of the future usage of Computer 



Assisted, Instruction. (CAI) f or .busine^a_^a<J..m^^g.^m^^^ 

subjects is the extent to which CAI is currently being 
used in. these fields. Therefore, an examination has been 
made of various CAI applications in many American 
university business schools. Three major soulrcos provided 
the data for this analysis. First, recent literature 
was examined for descriptions and examples of CAI systems 
now in use. Second, a questionnaire was mailed to fifty 
business schools and college^ associated with some of the 
larger American universities. Third, Computing Newsletter's 
Third Triennial Survey of Computer Uses and Computer- 

Cujrrriculum^ ^in ^ Sphoql| ^(3f ^Business 

facts pertinent to this^ analysis . 

Subjects Under Consideration 
The subjects pertinent to this study include those 
which might be included in. the curriculum of a uhiversity 



^Computing Newsletter, October 1974, pp.- l-5# 



business school, such as: accounting, business mathema- 
tics., stat^istics, finance, economics, personnel administra- 
tion, various courses in computer science, human behavioral 
theory, organizational theory, marketing and managerial 
decision making. T-he level of coursework .includes material 
for both undergraduate and graduate presentation, as well as 
courses designed for practicing businessmen and managers. 
It is believed that courses intended to supplement a career 
development plan will frequently be offered in a university 
environment, or at least through a business school curriculum 

Simulation and Gaming 
CAI canxbe defined in the strictest sense as com- 
puterized program routines which .contain in themselves 
defined course material to enhance instruction of a 
student. In this regard, drill and practice, tutorial and 
dialogue applications comprise the majority of CAI pjcograms. 
In a more general sense, CAI may include any type of 
educational process 'that uses Qomputerized programs to 
enhance the teaching/learning cycle. According . co this 
broader definition, an aca'demic course in which students 
use some FORTI^N routines, for example, to assist in solving 
a problem presented in a classroom lecture £s also 
considered CAI. Authorities differ as to which description 
of CAI is more accurate. 
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Another set of cora;.)utori2Gd tools bjiat have been 
used GxtonGively in businGss curricula arc simulation and 
gaming. ^hesc techniques also arc considered by sbme 
authorities to be in the realm of CAI . Simulation involves 
the representation of raal-v;orld phenomena in a computer. by 
a series of mache;»iatical or logical algoritiims. The 
resultant structure is called a model. Gaming is a process 
in v/hi-ch a s\tudont and computer interact using a simulated 
model as a starting point. The student responds to a 
question or problem according to a set of rules; the model 
is revised, and the process continues until^ the game is 
over. 

Computerized simulation and gaining techniques offer 
several advantages for classroom instruction. The student 
brings the "real v/orld" td the terminal, examines and 
alters data Uinder his or her own^control and ij in an 
open-endq^ discovery situation. The student can work 
individually and receives continual feedback as a result of 
his Dr lier decisions. Learning i^ derived from motivation 

and the simulation environment appears td be interesting 

1 ^ 
and motivating. Certain limitations have been acknowledged 

in the simulation technique. It is frequently difficult for 

a designer to achieve that delicate balance between - realism 



* Judith B. Edwards, "Simulation for Instruction: 

Some Consideratioifs for U^ers and Designers," ACM Sigcue 
Bulleiiin 7 (Ap^ril 1973):17-18. 



and simpliciby, and the -designer ' s biases can easily be , 

built in so that the model is distorted, even if uninben- 

tionally. Finally, most relationships in the social v/orld 

cannot be accounted for systematically and caution should 

be exercised in drawing conclusions from model alteration^ 

In general, liowover, both designers and users are 

enthusiastic about simulation techniques, and it has been 

stated that , "Either games teach, but we don't know why or 

2 

games probably do not teach, but they do motJ^vate." 
Examples of games currently ixsed in university business 
curricula will be described in the next section. 

Current CAl Usage* 
A questionnaire was mailed to fifty business 
schools associated v/ith large American universities in 
May 1975. Thirty-three completed questionnaires were - 
returned; a list of these schools is contained in Appendix 
R, but all statistical cinalyjis has h'^:en done without 
reference to i::dividual schools . The pur^^ose of the 
v^uos tionnaiire was to discover a representation of CAI usage 
and to categorize some specific data about subjects and 
numbers of students using CAI in* business schools. The , 
questionnaire is contained in Appendix -Cc* 



Ibid . , p . 19 . 

2 

Ibid. , p. 23. 
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'Table 3 contains the summarlzecV result? provided 
by the respondents of the questionnaire. In some cases 
the result is a total, while in otheirs it is an average or 
range of all responses to a given question. An evaii^tion 
of significant findings follows. 

Of the thirty-three business schools responding, 
fourteen said that CAI is used in their curriculum. 
The term CAI v/as purposely not defined so that the 
recipient could describe computer usage without being 
constrained by a narrow definition. Eight additional 
schools do not use CAI cour^es~per se (in its- narrower 
sense) but do use the computer as a tool for problem 
solving and simulations^ One other school is just 
starting to use the PLATO IV System. . ' 

The earliest use o£\CAI for business subjects ^ 
which was indicated is 1958, while the; majority of 
schools (elevdn) have used CAI only since 1968. Six 
schools have introduced CAI sinc^e 1970. 

Although the average numls^er of courses for which 
^AI was used is approximately^ thirt^een, four schools use 
it for over twenty courses. The maximum at any school 
was indicated to be fifty,, and one reply to the question 
was "many". 

The average number of students using, CAI at each 
business school (1,250) was raised substantially by 
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TABLE 3 
RESULTS OP QUESTIONNAIRE 



Number of Schools Responding: 33 of 50 (66.7%) 



Number of Schools Using CAI in Their Curriculum: 

Yes - 14 No - 19 

(Of these 19, 8 use 
computer as toolf 



CAI First Introduced 

1958 1 ' 

1960 



; 1965 



1967 ~ 



1968 
1969 
1970 
1971 
I 1972 
I 1973 



1 2 3 

Number of Schools 



Number of Students 
Using CAI 

Number Number 
of Schools of Students 



4 
2 
3 
2 
1 
1 
1 



100-200 
300-500 
800-1000 
1100-1200 

2000 

4000 

5000 



Number of Courses 
in Which CAI Used 



Number 
of Schools 



Number 
of Courses 



3 


1-3 


3 


4-6 


3 


7-10 


3 


11 - 20 


1 


30 


1 . 


50 


1 


"many" 



Fields in Which CAI Used 



Finance/ 
Accounting 

Statistics/ 
^lathematics 

Marketing/ 

Fordcastirfg , 

Decision 

Making 
Administrative/ 

Behavioral 

Economics 



No. of Schools 

% 4. (> a ft 



! I 



— , — 



Processing Done on: 

University* s Own Computer ~ 13 
3tate*-Wide System - 2 
CGinmercial Time-Sharing - 1 



three schools reporting two thousand, .four thousand and 
five thousand pajt?:ticipating students. More schools were 
in the one to five hundred range than iir any other related 
grouping. 

The two strongest subject areas were finance/ 
accou^ting and statistics/mathematics. Economics was v^"^ 
the lowest indicated but this is probably related to,^e fact 
that economics is often in a school of its owa^-iiii campus. 
Thus, the business school representativQ^^'ay not be 
knowledgeable of CAI courses for ee^nomics. Two respondents 
cited this reason for not c>e'^king this subject area. 

The overwhelm^i^^n^g response to a question about the 
source of CAl^^grams indicated that almost all processing 
IS done ^y*" each university ' s own 'Central computer time-sharing 

Four questionnaires contained comments wjfciich in- 
dicated that one key limitation to further development of. CAI 
courses is the expense involved. Another indicated that 
"...the development of course material is quite time qonsuming, 
and provides little reward for the faculty," This person 
continued that, "In the past we have oversold. CAI , and it; 
will take a lot of time to overcome these past mistakes • " 
A f inal^caution was expressed as follows: "...the use of the 
computer in thi,s fashion (using CAI in its most limited sense) 
has a long way to go before it becomes cost ' justified for 
most university-level topics." 



1^" 
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^ ^.^"''^ri contrast to these cautions or negative attitudes 

^.*^^'i:oward CAI, one response was simply that it is "Indispensible. " 

^v.^**'"'" Another stated that, "CAI has a nuiil^er of potentials for the 

'improvement of educational quality." Four other * questionnaires 

contained comments similar to this one, referring to anticipa- 

ted benefits of CAI courses, for example: 

. We have had computer aid^d gami'ng .activity .for 

research and teaching for mdny years. With 
the fall back in research fimding we are in 
the process of ' increasing th^ teaching use of 
/ these facilities. Response to faculty and 

students has been enthiJisiastic . 

In summary, it appears that although CAI programs . 
are used in over forty per cent of the business schools 
which responded, most of the benefits of CAI are anticipated 
rather than already achieved. The greatest reservation 
appears to be cost of development, especially in terms of 
time involved. Of all thirty-three questionnaires returned 
only three contained no positive indicator about future CAI 
^ usage. It can be inferred that there will be significant 

growth in coming years. . The extent and rate of development 
are difficult to predict. 

The report on the Third Triennial Survey of Computer 
Uses and Computer Curriculum in Schools jDf Business provided 
an extensive series of facts and attitudes pertinent to CAI 



1 ' 
Computing Newsletter , October 1974, pp. 1-5. 
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and simulation- usage. Of 161 business schools queried, 
118 replied. Perhaps the most significant finding was 
that in 1974, seventy-two percent of all schools required 
computer proficiency at the undergraduate level."'" In 
1966 only eleven per cent of \schools responding required 
such proficiency. In 1970 barely one-half of the schools 
required compute'r prafidiency at the Masters level, whereas 
in 1974 seventy-eight per cent did. 

Table 4 reflects the instruction methodology used 
to teach computer relate<^ subjects in business schools 
responding to the survey. Although only data processing 
courses are included in this tab.T.e, it is likely that 
the statistics might be similar for other business fields. 
It seems significant that CAI was not -used for instruction 
in more than five per cent for any subject group. Also, 
the more conceptual course material tends to be taught 
primarily by regular faculty members. 

Because of this low CAI usage, statistics 
for factors inhibiting effective computer use in 
education were examined. (Table 5) The two greatest 
inhibitors both related to hardware capacity and 

0 

availability. Lack of faculty interest wa^s also . ' 



Most of the findings in this survey pertain to the 
use of computers for all educational purposes:/ CAI, 
simulation, computer programming, etc. It is felt that, 
although they are very broad in concept, the findings are 
extremely valuable to this thesis. 

2 

Computing Newsj:^t^r , October 1974, p. 1. 

er|c lo 



85 



m 





CO 








V-/ 


in 






• J 


r \ 


on 




1-3 


'J 




CO 




I—/ 




rn 






pa 














D 










M 


O 




u 


U 


< 




pa 


2; 

M 


Eh 




in 


u 




< 


0 




0 


Eh 






u 


Em 


w 


0 








W 


0 


Q 




0 


Eh 




21 




W 


pa 


U 


a 










pa 









\ 0 










[ 


















e 




in 




CO 


CO 


















> 




























c 














0 














M ^ -H 










































13 W 13 
















CO 


in 


CN 


CO 


CO 


















0 (/3 (/3 












* 


U < C 
H 




























0 




























i ^ 












0 














'H 


ITJ 13 >J 












4J 


M M QJ 


CO 


in 


CM 




in 




. Cn4J Eh 












13 


^ 0 w 












M 


U C 












4J 


H 












(/] 














C 
M 


M - 














4J 4-1 














:3 as 


rH 
rH 


0 

rH 




CO 


CO 




e w 












0 


0 


























4J 




























s 


rH rH 














13 


ID 


00 


in 


rH 


00 




0 


ID 






CO 
















































Q) C 




























as 4J 














r3 to 


rH 




09 




CO 






CM 








































a <: 
















(0 


















a 










cu 








a 










•H 




0 






0 




en 




•H 






a 














0 




Q 










u 


CP 














a 


m 


a 


U Q) 






CP 


•H 


•H 


0 


0 0 




Q) 


a 




en 


•H 


»w a 






-H 






4J 


c 0 






en 




iH 




H u 






(0 


u 


as 


rH 








0) 


CP 




:3 








0 


0 


< 




a Q) 






0 


M 




-H 


0) 4J 






M 




(0 


W 


£ (0 










ram 




Q) >i 










4J 




td 










C» 




a 










>1 










Q 




w 







t 

04 



Q) 

B 

o 



u 

Q) 
M 
4J . 
Q) 

rH 
(0 

•H 

O 
U 



pa 

D 
O 



ERIC 



86 































» 






ed 






























in 






00 




O 


O 
















• 




• 


• 


• 


« 


• 


« 














00 








m 




rH 














•H CD 


H 




H 






















0) > 






























>1 
















rH 

rH g CO 




























(0 O 0) 












rH 
















M M c 










:3 






u 




CO 






0) MH O 


/ 










u 






0) 


C 


0) 






> 












(0 










C 






O CO 0) 














M 

O 




o 

M 


ra 


•H 
+J 


















>i 


M-l 






-P 


:3 


>1 




(0 rH 






o 












M 




o 




XI 








H 








+J 




M-l 0) 


o 


u 






c > ^ 






EH 






+J 


0) 




O -P 


-P 








O -H 






u 






(0 


0^ 








>i 


CO O 


CO 


04 0) 












0) 


'0 




>1 04 


-p 




0) -H 


<D 






















0) 








EH >1 






&H 




O 


0) 


J3 




•H O 




u 


0) (0 


<D 


'0 rH 






0) 


o 


+J 






CO 


rH U 






+J U 




0) c 






25 




•H 


c 


'O 


U 


•H 






C -P 


C CO 


CO • O 






H 




X» 


•ri 


o\ 
vU 


\U 


rM 4-1 


^ >1 


r-l 


•r1 Ui 


'H 4-1 










rH 


•H 




4J 




UJ o 


-p 




•H 




" (I) ^ 


• 








M-l 


U 




rH 


MH rH 


MH 


^ d 


MH <D 


> o 


in 




M 


1 ^ 


O 


•H 


Oi 




o :3 


0 


O -H 


O ^ 
















B 


(0 04 


o 




B 










pa 


r 




4J 


o 


> >i 




X 




X +J 


•rf W rH 


04 




CO 




u 


U} 


u 




U MH 


u 


U (0 


U CO 












n3 


0) 








fd 




(0 


c or g 






Pi 






Pi 














m .G O 






„j — 


















f M +J M 


























TE 




















^ " IW 


a\ 




' — P — 


















/ 0) g 


rH 
























/ > O 0) 










0) 








- 






CM 


* 


/ -H M CO 


M 








+J 0) 


in 


CM 




in 


CM 


o 


00 


' ^ MH O 


0) 


in 


§ 






• 


• 




• 


« 


• 


• 


• j 


(0 XI 






U 






00 


00 




m 




•o 




rH / 


fH CO 4J 


O 


H 




•H (0 


H 


rH 




rH 


rH 


rH 






0) M 


4J 




pa 




0) > 
















/ 


M 0) x: 


O 




> 




IS 


















> -p 


O 


< 


M 






















(0 CO -H 




EH 


EH 




















/ 








u 




















/ 


CO (0 


u 




pa 


















W / 


^ 'O 


0) 
















>1 






/ 


C '0 0) 


4J 
























c / 


0) C M 


+J 




pa 












ul 




en 




(U/ 


CO (0 (0 

0) 04 


0) 

rH 
















u 




B 




3/ 
■M 


M CO g 


CO 










M-l 






fd 




0) 




04^ O 


^ 




H 






O 






MH 


O 


rH 






0) c o 


0) 




EH 








c 








04 




/ 

/''>1 








M 






U 






>i 




e 




i 0) 












0) 


o 




x> 


c 


•H 


•H 




M g 


g tn 




M 




O 




u 






'H 




Ch 




0) O 


3 C 








+J 


*^ 






4J 


C 


O 


+J 


^ U ^ 


rH -H 








'H 




c 




CO 


'H 


4J 


(0 / 


CO 


g o 


O 4J 




H 






c 


M 




0) 


(0 






0) 


3 MH C 






















IM 


^/ 




C O 










+J 






0) 


+J 


IM 




0) 




0) g 




















(0 




CO C rH 


g 0 








H 


il) H 


0) 




c 


0) CO 


4J CO 


Q CO 




•H 0 :3 


f3 u 
















'H 




W g 


0) 


•H 


- ^ -H O 


CO 










o c 








m c 








Eh -P ,G 






< 






•H 'H 






,MH 




MH M 


(0 


iW 


rH (0 CO 












MH u 


eq 




O 


CT'O 

0) :3 


O 

O 


(0 M 
+J U 


O 




^ ■ OS 












'0 






'0 -P 




Sh m 






D 










CO 4J 


rd 




U 


rc< CO 


U 04 


O 




> a> 


c o 










C 


G 














0) H 


•H C/3 










H 


w 






H 




tn 


" 1 







I 



87 



significant but<^his factor has subsided since 1970 when 
it was the greatest inhibitor. There was a noticeable 
lack of factors relating to cost, which appeared in two 
different forms in 1970* Relative to faculty orientation 
to computers. Table 6 indicates that virtually all develop- 
ment of -computer-based educational packages by faculty was 
dor>e in only one-third of the business schools and colljeges 
In over eighty per* cent of the schools, fewer than one-half 
of the faculty even used computer teaching packages. It is 
evident that lack of knowledge or interest by faculty 
members, although decreasing, is still a limiting agent. 
Because many more^current graduate business students will 
have a working knowledge of computers, this factor should 
decrease substantially, 

^he schools of business jnade substantial use of 
the campus computerV compared witlh other schools and 
colleges of the university. (Table 7) In nearly three- 



quarters of tbe univers 
business school was ra 



ties involved in the survey," the 
ced aff the first, second or third 



largest user on the campus • Itt also seems significant 



that in 1974, seventy-five per 



cent of the business schools 



had access to time-sharing services provided by their own 
university computer; while in|l970 this ame factor was only 
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TABLE 6 

FACULTY ORIENTATION TO COtlPUTERS 
(OF SIXTY-SEVEN SCHOOLS) 



Per Cent of Schools 
Where' Faculty 


Per Cent 


Develop Computer 
Based Packages 


Use Computer 
Based Packages 


0-10 


66 


7 


11-20 


28 


16 


21-30 


5 


28 


31-40 


1 , 


21 


41-50 




10 


51-60 




9 


61-70 




6 


71-80 




3 



SOURCE: Computing Newsletter , October 1974, p. 2. 
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TABLE 7 

COMPUTER USAGE: 
COMPARISON OF SCHOOLS OF BUSINESS 
TO OTHER CAMPUS USERS 



Rank among All 
Campus Users 


Pier Cent 
of Schools \ 


1 


23 


2 


22 


3 \ ' ' 


27 


4 


■ 11 


5 


6 


6-10 


6 


Less 
than 
11 


5 



/ 



SOURCE: Computing Newsletter , October 1974, p. 3. 
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forty-three per _ cent . -^'^ly three per cent of thf 
schools used off-campus conunercial time-sharing in 1974 • 
These facts all tend to support the trend* toward central!-, 
'zation of academic computing on a large processor. In 
spite of the acquisition of more hardwa;re, Table 8 shows 
thkt the amount spent for the computer and related services 
was in almost all cases less than fifteen per "Vent ofthe 
entire university jbudgdt. This seems to be a Very 
reasbhable sum to £5ay''T"^t" Sfamp of CAI 

courses and' computing facilities. 

Examples of Existing CAI Systems 
Several examples of CAI courses and programs used 
for business applications are described in- -thd' literature. 
Dartmouth's Aixibs Tuck School of Business has recently 
vannounced 'a number of new innovations. This school has 
long been a leader in CAI development, as far.- back as the 
introduction and design of the BASIC prograimning language. 
The Business School has greatly expanded its library of 
programs and has procured faster terminals with graphics 



^capablTity;: Several of these have been plaeTed in student 
dormitories ' for easy^"^cess. Every incoming business 
student receives one week of formal training in the 
Dartmouth Time Sharing System. Finally, a new. data base 



"^Ibid., p. 4. 



91 



A 



TABLE '8 

COMPARISON OF COMPUTER BUDGET 
TO TOTAL BUDGET 



0 a - 

iPer Cent of Schools 


Ccjn\puter Budget 
Per Cent of Total 


10 


Less than , 1 


18' 


1-2 


35 


3-4 ■ 


23 


5-9 ' 




ft 

10-14 


0 


15-19 I 

■ ■ ' 


'2 


Greater than 19, 




SOURCE; Computing Newsletter , October 1974, p. 3. 
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containing informatiDn about, stocks commodities and 
mutual funds has been established for use in investment 
courses... ^ 

The City College of Chicago h^s developed a basic 
accounting course using the PLATO IV System and the TUTOR 
language. Students use a CRT display .without a printer 
because designers felt it is better to practice using 
new problems rather than repeating old ones . Arithmetic 
errors entered by a student are corrected iinmediately 
to avoid chain reaction mistakes. The student is allowed 
to enter answers in thb form of arittiirietic expressions, 
which PLATO will convert to numeric data. To dat^> teachers; 

■ . ■ • ■ Y - . - ■ ■ . . • 

estimate a five per cent increase in leaj:hing achievement 

■ /' ■ / 2 

with approximately ten" f i^wer hours^ of /homework by a studenfew 
• ■ — • ■ - -^^ ■ ' / 

The University of Kansas h^^ designed a CAI cour«< 



for systems acgounting/ using a ^4nguage called CODE. /. 

• - ■' ■ • •■- ■ * / ^ ■ ^ ■ " ■ / ■ 

Initially, a statement of financial position for a company 

. - ■ ^ ■■.■■•:•/■ ^ - • ^ . / ' 

appears in the^upper half the CRT screen. This statement 

:/ ■/ - ■ ■ . ■ ■ '/ 

remains there throughout lesson. . Then an event is/ 

^ * ■ /" " . • ' • • - /■ ■ « ■ 

described in ^three line^' or less; the student keys in/the 

appropriaite accountiii^''»entry based on the event. The entry 



Computing /kews letter / March 1975, p. 2. 

2' 7 

Computing Newsletter , November 1974 r P- 4. 

. ■ ■ / . "' ■ • ■ ' , 

: ■ /., 



- ■ r ■ .■- ■ ■"■93 •. ■ ' ^ • 

■ ■ • ^ • ■ ,\ , - , ■ ■ , 

'- ■ , % " ■ 

is then, evaluate'd by the computer (programs) and a response ' 
is returned to the student indicating the CTqrrect ansjwer 
or reinforcing the. correctness of the student's answer. 
To complete the cycle, the program updates the original 
financial staitement with the revised information and a 
new event is described. The student's performance . is contin-' 
ually evaluat'ed by another program routine."^ 

.Florida State* University has developed a CAI coursfe 
• for concepts of business data pirocessing. Over 750 students 
have taken the course. Not only do. the prog'rams present the 
subject materfalf but they also generate quizzes which are 
unique and random. The course is administered by-^ one full- 
■ time professor and six assistants for 2*50 students per y 

The University of Nptre Dame has .written a course 

A to teach principles of economics. The material is based on ^. 

Paul Samuelson's widely used textbook and covers two . 

-semesters. The course is available to other institutions 

3 

for only^ twenty-five dollars. 

Summary ' 

CAI .can be defined narrowly to include only ' self- ' ; 
contained interactive program routines 'or more broadly* , 



ERIC 



'^' Computing News letter y November 1974 , p. 2. 

2 : . .. / •■ . • 

Computing Newsletter y November 1974# p. 2. 

3 ■ * *'.■'■ 
Computing Newsletter y March 1975 r p. 3. 



to consist of all computerized tools to assist students./ 

■■ , .. ' ' t • 

The techniques of simulation and gaming fall in this 

latter category and are used extensively in busineiss . 

school curricula. These techniques allow the student 

to bring the "real world" - to the computer and to modify 

it in an open-ended discovery situation* Although the 

designer ' s bialses are sometimes inac|vertehtly built in, 

most students and teachers have been enthusiastic about 

the motivational benefits of simulation and gaming. 

Pi questionnaire returned by thirty-three, business. 



schools provided a number of statistics and attitudes 
about GAI u$age. Fourteen. used CAT xn thexr curriculum, 
eight us^d the computer as a tool for problem\ solving, 
and one was about to begin using PLATO IV. V OnvLy three 
of 'the questionnaires failed to cite positive "Indicators 
about current or future CAT usage. Most of the benefits 
appear; to be anticipated rather than already achieved. . ^ 

The report on the Third Triennial Survey o^^ 
Computer Uses and Computer Curriculum in Schools of 
Business also revealed pertinent facts, it is significant .^ 
that in 1974, seventy-^two pqr cent of the schools responding 
required computer proficiency by their students. However, \ 
CAT programs were used by only a i^small percentage for ^ 
teaching data processing courses and the more conceptual 



7 



/. 
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material was taught primarily by.- regular facult/. The 
trendlsiin^ CAI processing was toward centralization of ^ . ^ 
academic computing, on a large processor on^ the university's 
own ccimpus'. * 



/, 



SUMvLARY . AND .COtoUSIONS 

Computer Assisted. Instrub^ (CAI) was first used 
as an instructive tool in the ;early\l960 ' s > resulting from 
research into automated teaching techni^^^-^ that began in 
1920. During the iast-ter* years American\^universities . 
have developed such a* large number of CAI courses' that ^ 
the technique may soon have a significant influence, on • 
higher education. ' ' ^ ■ « •X 

..^uL^uthorities are divided ia their opini|Dja§^ a^ 
the extent tb which CAI will be used in the next seveml 
years. Proponents ^of CAI envision a tremendous increasev 
/in CAI* networks' and an "extension of CAI teaching methods ^ 
to al|j^. educational "levels. They believe that advances 
in computer hardware and in terminal and telecommunication 
technology will enable CAI courses to be offered exten- 
siveiy at a tremendous reductdon in cost. More conserva- 
itive authorities, however r believe that CAI has been 
oversold and will not prove to be a major teaching method 
for many years^ to come. Course development they believe 
is too time--con"suming and > therefore, too expensive. . 
Alspr CAI has several other limitations which will 



seriously restrict its. use* . » * 

\ . .' . ■. 

In spite of these differences of opinion, the • 

■ ''V. ' . .' ■ . ■- ■ 

research on CAI has raised significant questi®ns about 
the individualism of instruction. Traditionally American 

• • •■ . y ■ ^ ^ 1 ■ 

educational philosophy has-been primarily concerned! 
with, instructing groups of students simultaneously f^om- 
a cpitimori starting poi^t and with group goals. Effective 
CAIy on the other hand , is < biased upon the ^principle that 
each studei^t has .unfique intellectual strengths and weak-.^ 
Ileuses, and that the instructional technique should be 
flexible enough, to accomodate these differences. 

Among the* subject areas for which XAI courses 
have been developed are those of business and management. 
These fields include courses that are contained in a 
business school curriculum such as accounting/ data 
processing, statistics and policy making. Because of 
the increasing scope and complexity of ; a meinager' s role 
in today's business or government organization/ it is 
increasiiigly essential that business students have cP 
working knowledge of several disciplines. To satisfy 
this need, more efficient teaching methods are requir^. 
Therefor:e, at. appears that CAI might be a useful and 
more effective teaching method in the development of 
£or the varied business curricula of schools \ ^ 
atnd for the broadening career deveiopment courses of 
today's practicing managers.; ' ' ' ♦ 



This study heas attempted to evaluate. CAI and to. 
explore the feasibi^ty of using that technique for 
business and management course studies in the near 
future. In order to accomplish this evaluation^ the 
following 'research question was addr.essed:. "To what 
extent will Computer Assisted Instruction (CAI) be-used 
in teaching bui^iness and managerial courses at the univ- 
ersity and professional leveA during the next five to 
ten years?" The approach to answering this primary 
• question involved- the exploration ^of answers to several 
related subsidiary questibns, 

- The fir^t subsidiary question concerned an exam- 

- ■ y . " * ■ ' " ' 

ination of the -rhajor trend^s ii< th.^ development of GAI 

concepts and tephriiques. Although CAI is a ;relatively 

new instructional tool, many teachers and most students 

have deceived CAI with considerable enthusiasm, and 

^ ^ , • • ^ i ^ . . • ■ ■ 

' / ■ ■ ; . ■ ^ ■ :* , . * 

many ^university educators. have conducted research to 

identify the potential this teclinigue maV offer,. To. 

date, ^ CAI .usage ha.s been .rather 

the number of applications has increased. • Although a 
substanti'il number of applications are stil.1. of the 
drill and practice category, most authorities believe 
th^t CAI ca^ become signif icaht|Ly mbre effective as 
stu|ient controi over the prograb increases; - From an 
economfic Standpoint^ the most^ Sjignif icant cost factor 



limited, bul: eatch year 



will be course deveiopmeat and 



design while- the 



associated hardware costs will continue to decrease. 

An examination was made of - the major subject 
areas where CAI has been applied. So far, CAI applica- 
tions have been use^ primarily for dtill and practice 
purposes, in ri^thematics, for word usage, and for tech- 
nical training. Recently , however / educators have env- 
ployed CAI programs in complex mathematics courses , in 
scientific experiments, and in medical diagnosis. . " 
Conceptual courses such as law, ectucatian anc' business 
theory have also used CAI. Although designers have 
applied this technique at nearly ;^ every level of education 
the principal developmental Efforts have occurred at 
universities- because of the availability of computers. 

^ Psychological factors that are involved in the 
development of CAI courses were also studied. Since 
the learning process is structured around the alternating 
response arid feedback between the student and. the com- 
puter, communication is the most si'gnificant factor in 
effective CAI design. To date, there has been no major 
breakthrough in man-machine-?, communication,' although some - 
important research has been done in the field of voice 

communication and much more is expected in the near 

■ ■ ' . • ' ■ ■ ' ■ . - 

future* All'' CAI systems can be considered as cybernetic 

systems since they deal with a repetition of student 

perceptidn and iresponse in a self -regulating mode. It - 

is essential* that^AI support the basic characteristics 



of human learning^ that studo^ts exercise substantial 
control over programs ^ . and that designers strive to pre-^: 
i^erve the . intrinsic enjoyment involved in, participating 
in computer dialogue. 

* • What are gome limitations encountered in devel- 
oping and offering CAI?^*One limitation results £rom the 
conservative attitudes .which many teachers have about the 
individualism. of- instruction. A second limitation in- 
;Volves a person's inherent distrust of a machine such as 
the computer/ ^specially when it used for intellectual 
purposes. Experience has shown that increased exposure* 
to* ,CAI systems that are effective will tend to reduce 
this distrust. Finally, some authorities,, have questioned 

the instructional, capability of CAI programs. It appears 

" / • * • ■ 

that CAI can be used ef f ec^tively for almost ,any -academic 

<v ■ ' ' ' * 

subject, but the type of behavior to be learned ,iS a 

more important consideration. GAI is still some years 
away from widespread use in conceptual behavior learning. 
It seems that this delay wi3.1 result from problems in 
behavior definition and from difficulties in measuring 
the teaching ef f ectiyeness of CAI. 

^ Anothe^^uestion' sought to explore the techno- 
logical trends in computer hardware and terminal design^ 
and to evaluate their effect on CAI program usage. 
During the 1970's there has been a proliferation of 
cathode ray tube (CRT) terminals* made available which 



are fast, flexible, colorful and^ most importantly, 
inexpensive. .Terminals can also support extensive graphic^ 
capability which makes them. useful to many other CAI 
applications/As of 1971/ over fifty per cent of the 
traffic being transmitted, over publie conuiiu^'iGation lines 
was computer data. Several . new companies^lj^ve vb^ formed 
to handle the annual th^irty-five per cent increase in . 
data transmission. As a result, transmi^ssion rates will 
decrease substantially, and extensive networks will be 
available so that centrally designed CAI* courses can be ^ 
accessed by many remote facilities.. Finally, minicom- 
puters may have a plage, in future CAI processing but 
the pve* '^helming trend so far has been toward a large- 
scale central processor serving a. diverse terminal nfei- 
work. The most successful systems , sQch as PLATO IV, T 
have used this. latter concept. ^ \ 

The final subsidiary question a^empted to 

\ 

measure how . extensively^ CAI has been usedXin univ.efsity . 

business and managerial coiircses to^Mate . Most of . the 

busii>ess schoQls ^rveyed* use .the. compute to some extent, 

altiioitgh only a relatively . small percentage oV courses . 

-'se' CAI in the strictest sense. The majority Of computer 

usage has been for simulation, gaming ^ and general . probXem'^ 

« , * . " ' . ■» 

splving. Such usage has increased substantially in recent 

years for in 1974, seventy-two per cent of American 

bvisiness schools required computer proficiency of their 



.. / ■ - ■ ■ 

Students. This, figure .is significantly higher tha#'in 
pr^or ''years. Most ^business schools c\re enthusiastic ' . 
aboilt PAI, but most of the. benefits ^eem to be moxe 
anticipated' than already achieved. 

In conclusion, therefore, it appears 'that during the 
next five to ten years CAI car, he reasonably expected to., i 
become- 'a more significant tool in. the^ conduct of uniyer- * • 
«.ity*x^busiriess and managerial courses. It seerhs reasonable 
to estimate that the currant five per -cent ^CAI usage may 
increase ^to fiCt^een or tv/enty per cent, based upoi) .refcent 
growth trei^dsJ This increase is likey to occur in well- 
structured subject areas such as statistics, accounting 
and Qpmputer programming. It ai;;y?.ears that conceptual 

? - 

subjects will.be taught primarily by more traditional, _ . 
methods in the near future. There v;ill ^probably be much 
greater use ofr related computer instructional techniques 
such as simulation and gaming, and within ten years it is- 
likely that all business students will be proficient with 
computers. The key factor in the extent to which .CAI 
development will occur i'^s .the attitude of people, includih^ 
school administrator's -and educators, since al4 other cost's 
associated with CAI design and application should diminish 
substantially. ' . 



■ • . GLOSS AfirSf / - / 

Adaptive program - A ger^eralized compuiier routine which 
is designed to alter it's logia paths based upon - 

' responses provided to it . "Rhe /prQgxam direction 

■•■/ , . ^ • : • /. .o" '^ • ^ 

itself is not p^lanned in advarfce, „Kut the -criteria 

for rjesponse analysis and logic .decision are. This 

type of p^^ogram can/^ffectively provide unique 

iQ-atning experienqes from a common starting-point. ' 

■ ' ' , ' ' ■ , . , ■ ■ > ■ , - ^ ■ , , Jt 

Algorithm - A pre-defined set of rules, frequently per- 
taining to mathematical procedures, v/hich, will process 
an input or response datiim in a precise manner. Often 
a computerized model will . cozitaih several such frame-. 
Works for prpcfes-sing varying ihputs. ■ ^ 

Artolf icial "in te lligence - The process of learning asso- 
ciated with a- computer or computerized set Tff program 
instruction routines. This concept is still, under 
extensive study .By psychologists and computer experts. 

Author language . - A high-level 'computer language designfed 
- sj)ecifically for use in Computer ^Issisted Instruction 
programs. As the name implied/ a course designer or*" 
teacher can write l^sons with such a .language; but 
/this is aiso the medium of communication for the 
Student. ' * . ' . --'^ 
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Branching A technique usecV in ins.tructive programs 
that al.loy/s f or ' aiternative or looping paths in the 
logic clepcnding upon the srtuclent's response.. Some- 
times called conditional branching. Contra£:t with 
linear. . 

Cathode ray tube (CRT) - A typie of gemote computer term- 

• . ^^^^ ' ** 

inal frequently^ used in Computer'- Assisted Instruction 

which displays data on a television screen to the 

student or teacher. Graphips. and color projections 

are pt^ssible using a CRT. Sometimes called ' a. Video 

Display Unit (VDU) . 

' ' ' , * 

Computer Assisted Instruction (CAI) - Any type of educa-. 
tional process that uses computerized programs as an " 
enhancement to the teaching/learning cycle. Also 
called Computer Assisted Learning (CAL), Computer 
Aided Learning (CAL) , Computer Based Instruction- (CBI) , 
and Computer Based Learning (CBL) . * 

■ » ■ ■ . • ■ ■ . •. 

Computer Managed Instruction (CMI) ~ The process^ in which 
many of the administrative functions of education are 
performed with computer assistance. Functions include 
curriculum development, test. ^preparation, achievement 
rating and student response pattern analysis. CAI 
and CMI are frequently u&ed to complement each other. 
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Cybd/net.ics - The science ^vhich, decils with the study of- 

systems and: communications , v;ith emphasis on the con- 

/tinuing process of action - feedbdck - adaption. Has 

dealt . wi^th the human nervous systciTt in an^ attempt to 

explain the nature of the brain. 

Dialogue - An instructional mode in CAI systems in which 
the cofiputer and student appear to be engaging in a 
conyelcsation. The program feedback is based upon 
. student response. Also called th<p Socratic method 

. . of instruction. 

Drill and practice -^^ An instructional technique used in 
^ CAI to offer a student an ordetly way to master 
V vafioua factb 'or patterns^like arithmetic functiojis, 

spelling and word recognition. . . 

■ . \. ' . ' ' ' 

-.»:■" ' ■ 

Dual mode - A Iqvel of sophistication in CAI usage at ■ 
/ . which the' student needs direct prompting from, the 
computer to effectively learn materia^L. A term 
coined. by Dwyer; contrasted with solo mode. 

Evaluation - The process by which programs associated 

with CAI courses analyz.e individual student responses 
. ^develop and store data patterns about the student, 
and control the rate at which the student advances 
*' „ in the co.urse material. 4 • 



Event: .processing - Tochnique by ///men compu tiers use . , 
. symbolic data to represent real-worW phenomena, and 
provide/feedback when th^so- data* are changed,. : Related 
terms ar%2^ simulation and gamin-g. 

Gaming - A process in which a student and computer inter- 
act using a simulated -tagdel or^ problem the starting 
point. After the rules or critQjria of the problem are 
presejrited^ tl:;>e student responds ^^/ith^^an answer or set ^ 
. of changes to ' the model; the revised porblem is then 

■ ' ■ . \ ■ . . ; • ' ° ■ ' - ' 

presented and th^ p^'ocess continues until the game 

• ' I . ■ . — ^ '. ' ' ^ • , ■ ' . ^' 

. is over • \ : . \ 

generative program - A computer routine used iri CA| 
which can fdrmulcite questions and responses based 
upon general principles rather than on prfe-defihed: 
detailed specif ications. ^ , 

Heuristics - The use of any method or striategy used to ^ 

, — ^ ^ _ . . " , ■ ' , ■ , y . ' ^ 

improyfe the ef f iciency of a syst^em in attempting to^-; • 
solve complex problems. Heuristic computer programs 
. have, been developed to jilay cheijs, engage iii c,ard , y 
^ames and prove mathematical theorems. Related to / 
.artificial intelligence. '\ ' • . ' 

liearner-con trolled - III CAI, an environment in which th^ 
student 'has at his avail the Gomputer and various 
software routines, but v/here, the direction of learn-^ 
ing effort' must be defined and exeputed\by the ^tudent. 



Light pen - An electronic device that looks like ia writing 
utjensll which is connected by wire to a catlhdde ray 
tube ' terminal . When touched to: a specific spot on 
the screen f an electronic signal is passed tjo the com- 
puter to re.cord a re.^ponse. The light pejn is an alter- 
native methbd of student-terminal communicatlion (vs. ^ 
* typewriter keying) . ' * ! . 



X^ine^ §^A technique used in .early CAI programs [in which 
; the .logic does not allow for alternative paths if • 
^^.eWppnsGS are different. /Contrasted with branching. * 

Natural:-' language ;,^0^^ sbok^n by ^people ( such as English 
. or Russ.ia^^]^\s' opp6$ed , to ^hy/.of the computer progiram 
/languages currehtly ^vailablfe. Much re^arch is now 
underway tolenqible cbmputers to interpret natural , 



. hum'an voice cormnunidation and provide a translation \ 
t5| another language | 

Plasm^ display- panel - A specialized computer term^inal.r ^ 

devblopeii by .Bitzfer for PLATO r that uses layers of . 

. ionized gas between two glass panels as the display 
■ • ' • ■ " i:^' ' ^ ■ ■ ' 

medium.^ Extensive graphics and colors are possible./ 

' Trograinmed Jristruotion (PI) - The process of using any 

' • kind ojgtiautomated leatnihg techniques, including but 
' . not limited to computers. . CAI ik one type pro- 
. * grai^imed instruction method. . ; ^ ^ ; ; \ 



Simulation - The representation of real-world phenomeria/ . 
called a model/ by an interrelated series of mathema- 
tical or logical algorithms. Frequently created using 
numerical siTTibols in a computer. This tj^chnique en- 
A ables the ivtudent to see and experiment with processes, 
that might not be available "to them except in the 
computer., " , 

' . « ■ - 

Solo mode - A level of sophistication in CAI us'age at 
v/hich the student can work more or less" on his own in 
writing ;computer programs to assist him in learning 
some set of material. A term coined^^by Dwyer,, con- 
trasted with dual mode. ■ 

Traditiortal Classroom Instruction (TI) - ' The .mode Of educa- 
tion in which, computer technology is ftM used to assist 

■ ■ o . - . ' ^ 

in the teaching/learning process. Contrasted with 

' ^ ' ' • .* ■ " • ■ ■ • . . ■ ' . - ■ 

CAI and CMI. , , . 

Tutorial 3 A type Of VjCAI system in v/hichv the. computer 
. as&umes the main/role /In. the teaching process. The 
cpmputer acts a^s a tutor and guides thq student to 
the appropriate material at the^ 'proper rate of . % 
advancement./ ^ 
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APPENDIX B 





Ill 



Schools of Business Administrat;Lon or Manageinent 
Associated with the Following /(Jniversities. That 
Responded to the Quesf^tionnaire 



Arizona State University/ 
Brigham Young University 

California State Univjdrsity at Long Beach 
Columbjia University./" i 
Cornell University/' 
Georgia State Uni;!i/ersity 
Indiana University 

Massachusetts Institute of Technology 

Michige^n State University 

Nor thwesterp University 

Ohio State^/University ' 

iPennsVlvc^nia State University 

Southern^ Illinois University at Carbondale 

Stanford University 

StatQ University * of- New YorTc at /Buffalo 



University of Alabama 

University of Arkansias \ 

University of California at Berkeley 

tfniversity of California at Lgs Angeles 

diniversity o£ Connecticut 

University of Fldri<3a 

University of. Georgia • 

University of Illinois - 

University of Kansas. 

University of Maryland 0 

University of rMichigan^. 

University of Minnesota 

University of Nebraska 

Universit:^ of Southern California 

University of Texas at Austin 

University of Washington af Seattle 

University of Wisconsin :at Madison 

Washington University ,^t St, Lotils . 



ERIC 



112 



APPENDIX- C 



ERIC 



\ 



May 4, 1975 



Dear Sir*: 

I .^m^a studen^ in ^the Graduate School of ' Government ■ 
and .Bus'in>ass Admini-stration at the Giaiorge V/ashington\ 
University, in Washington, b.C. As part of my M.B.A. 
requirement I am writing -a, thesis entitled, "Computer 
Assisted Instruction for Management and Business 
Study: a Look ^to the- Future." I ani interested in 
determining the extent. to which Computer Assisted 
Instruction applications are currently being- used in 
university business curricula. To help me in doing 
so, I ask you to comple'te the brief questionnaire i ^ 
have develope"d and return it to ' me in the enclosed 
self -addressed, stamped envelope. 

Because of my time deadline, I would appreciate if 
you could .return the completed questionnaire by 
June 2, 1975. .Thank you very^ much for your, 
cooperation. * 

■ , ; ..^ .-. ' ■: ■ ■ I. ' 

sincerely > 



Daniel J. Sullivan 



QUESTI0NNAIIU2 ON USAGE OF COMPUTER ASSISTED INSTRUCTION (CAI) 
^ IN UNIVERSITY- BUSINESS CURRICULA 

1. Name of -tJniversity/School S\ ) ' ■ 



2. I^ CAI used in any part of your, curriciilum? Y es 

..... . ■■ ■ ■ ■ ' ■ \ ' - \ ■ 

A. \ J m 

3. If so, wlien was CAI first introducGd? (Year) 

* : ~ . ■ \. — — — ^ 

4. In appro^^imately how many courses \is CAI u^ed? 



5.. Approximately how many business students us^ CAI? 

^ • . . . . ■ ■ • •■ \ 

6. In what fields is CAI u^ed? (Check appTojSriately) 

',.>■■, ■ . ■ ■'}>. 

. J- Statistics/Mathematics 
Economics 



* Marketing/Forecasting 



Finance/Accounting 



^^Adrainist^ative Theory/Behayioral Science 
Decision Malcing 



Other (Please specify) 



7. Is processing done, on; University's coitnputeir^ 



Time-sharing (Coitmnercial) 



8. Please ^omc!]ijent on ydur attitude toward CAI or about its 
potential .at 'your University/School (Continue on reverse 
if nedes^jary)^. \ . ^ ' 
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